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Abstracts 

I.  A  STUDY  OF  BLOOD  AND  SALIVA  IN  RELATION  TO  IMMUNITY  AND 

SUSCEPTIBILITY  TO  DENTAL  CARIES* 

Maxwell  Karshan,  M.A.,  Ph.D.,  Frances  Krasnow,  M.A.,  Ph.D.,  and 
Laura  E.  Krejci,  Ph.D.,  Department  of  Biological  Chemistry,  Col¬ 
lege  of  Physicians  and  Surgeons  and  School  of  Dental  and  Oral 
Surgery,  Columbia  University,  New  York  City 

The  authors  described  a  study  of  the  hydrogen-ion  concentration, 
alkali  reserve,  calcium,  phosphorus  and  protein,  in  blood,  hydrogen-ion 
concentration,  titratable  alkalinity,  calcium  and  phosphorus  in  saliva, 
in  individuals  either  immune  from  or  susceptible  to  dental  caries. 
Some  of  the  constituents  show  average  values  that  differ  somewhat 
for  the  different  groups.  However,  these  differences  are  slight  com¬ 
pared  with  those  obtained  by  other  workers  and  may  lack  significance 
in  view  of  the  overlapping  of  so  many  of  the  individual  figures.  The 
main  difference  was  found  in  the  phosphorus  content  of  saliva,  this 
having  been  higher  in  many  instances  in  immune  persons  than  in 
those  susceptible  to  caries. 

II.  A  PHYSIOLOGICAL  EXPLANATION  OF  REFERRED  DENTAL  NEURALGIA 
AND  OF  PARTIAL  FAILURES  IN  LOCAL  AND  CONDUCTIVE  ANESTHESIA 

John  Bethune  Stein,  M.D.,  Department  of  Physiology,  New  York 
University  College  of  Dentistry,  New  York  City 

The  object  of  these  experiments  is  to  prove  that  there  is  not  an 
absolutely  hard  and  fast  limit  of  distribution  of  peripheral  nerves,  and 
that  frontier  lines  do  not  exist  in  things  cutaneous  or  subcutaneous. 
There  is  an  overlap  of  distribution  of  spinal  nerves  in  the  skin  and 
muscles  of  the  frog.  From  this  one  may  infer  that  frontier  lines  do  not 
exist  in  things  cutaneous  and  subcutaneous  supplied  by  the  fifth 
cranial  nerve  in  man. 


*  Published  in  full  in  the  Journal  of  Dental  Research:  1931,  zi,  p.  573. 
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in.  PRELIMINARY  REPORT  OF  AN  INTERESTING  CASE  OF 
ADAMANTINOMA 

Joseph  Schroff,  M.D.,  D.D.S.,  Department  of  Oral  Pathology,  Dental 
School,  Columbia  University,  New  York  City 

From  a  review  of  dental  and  medical  literature  it  appears  that 
adamantinomata  occur  rather  infrequently.  In  a  previous  paper,® 
the  author  concluded  that  “if  every  large  C3rst  were  examined  micro¬ 
scopically,  a  great  many  more  adamantinomata  would  be  discovered.” 
During  the  past  year,  in  the  Oral  Pathology  Department,  I  have 
examined  250  specimens  of  various  mouth  conditions  consisting  of 
tumors,  cysts,  granulomata  and  bone.  Four  adamantinomata  were 
seen.  All  were  from  the  lower  jaw,  three  occurring  in  young  women, 
ages  21,  26  and  29  yrs;  the  other,  in  a  man  aged  49  yrs. 

The  case  under  discussion  is  part  of  a  study  of  adamantinomata 
and  is  of  interest  because  (a)  the  specimen  consisted  of  a  dilated  cyst 
membrane  that  microscopically  showed  the  structure  of  a  follicular 
cyst.  (6)  A  short  distance  from  the  cyst  was  a  solid  mass,  which 
microscopically  showed  the  structure  of  an  adamantinoma.  The 
case  indicates  that  all  larger  cysts  should  be  examined  microscopically; 
that  the  entire  specimen  should  be  carefully  explored;  and  that  ada¬ 
mantinomata  may  occur  more  frequently  than  is  generally  supposed. 

IV.  DESCRIPTION  AND  DEMONSTRATION  OF  NEWLY  FOUND  CONSTANT 
MUSCULO-TENDINOUS  BAND  IN  THE  INFRATEMPORAL  REGION 
OF  MAN 

Gustave  J.  Nohack,  M.D.,  Department  of  Anatomy,  New  York  University, 
College  of  Dentistry,  New  York  City 

The  structure  described  has  been  found  in  248  of  a  series  of  250 
adult  cadavers.  In  two  it  was  found  on  one  side  only,  but  in  each  of 
these  there  was  present  on  the  opposite  side  a  fibrous  band  that  prob¬ 
ably  represented  the  atrophied  muscle  band,  since  these  were  in  aged 
female  cadavers  with  edentulous  jaws.  The  writer  reported  having 
found  this  muscle  band  in  many  other  forms  such  as  monkeys,  oxen, 
horses,  sheep,  pigs,  etc.  The  muscle  band  is  essentially  the  most 

*Schroff:  “Some  facts  and  fallacies  of  oral  diagnosis,”  Dental  Items  of  Interest,  June, 
1930. 
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medial  portion  of  the  temporal  muscle  arising  on  the  inferior  surface 
of  the  great  wing  of  the  sphenoid  bone.  It  passes  downward,  forward, 
and  medially,  attaching  to  the  fascia  on  the  lateral  surfaces  of  the 
buccinator  and  superior  constrictor  pharyngeal  muscles.  The  series 
studied  averaged  3.5  cm.  in  length,  1.0  cm.  in  width,  and  0.3  mm.  in 
thickness.  It  is  supplied  by  the  motor  division  of  the  trigeminal 
nerve.  The  corpus  adiposum  buccae  is  situated  medial  to  the  lower 
part  of  the  muscle  band.  Functional  interpretations  of  this  muscle 
band  in  the  infratemporal  region  may  be  made  as  follows: 

1.  When  the  mandible  is  elevated  the  muscle  band  along  with  the 
temporal  muscle  contracts,  and  probably  acts  as  a  retractor  of  the 
buccinator  muscle,  thus  preventing  the  buccal  mucous  membrane 
from  being  caught  between  the  occlusal  surfaces  of  the  teeth. 

2.  During  swallowing  the  muscle  band  may  assist  in  the  elevation 
of  the  pharyngeal  w'all. 

3.  In  the  suckling  infant  the  muscle  band,  when  the  nipple  is 
grasped,  may  serve  to  compress  the  corpus  adiposum  buccae  against 
the  buccal  wall. 

The  muscle  band  may  be  of  interest  to  the  dentist  and  oral  surgeon 
inasmuch  as  in  most  cases  it  lies  directly  in  the  path  of  the  needle  in 
inferior  alveolar  injection. 

Following  the  reading  of  the  paper,  the  writer  demonstrated  a 
number  of  special  dissections  to  show  the  structures  discussed. 

V.  SUPPURATIVE  periodontoclasia:  a  case  of  special  sczentific 

INTEREST 

Isador  Hirschfeld,  D.D.S.,  School  of  Dentistry,  Columbia  University, 

New  York  City 

Suppurative  periodontoclasia  occurs  so  commonly,  and  its  varied 
symptomatology  is  so  well  known,  that  only  occasionally  is  the  report 
of  a  case  justifiable.  One  of  the  outstanding  features  of  the  case  here 
presented  is  the  age  of  the  patient,  considering  the  extremely  advanced 
lesions.  When  the  essayist  first  saw  him,  he  was  only  14  years,  6 
months  old,  but  his  periodontal  troubles  had  been  sufficiently  annoying 
to  compel  him  to  seek  aid  about  two  years  before  that  time.  The 
medical  history  showed  that  he  was  malnourished  and  sickly  since 
birth — probably  even  before — and  that  about  the  time  the  periodontal 
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symptoms  became  manifest,  he  had  several  systemic  symptoms  of  the 
scorbutic  syndrome.  There  was  marked  suppuration  from  many 
deep  spiral-shaped  pockets,  and  the  various  operators  who  treated 
him  in  their  respective  periodontia  clinics  failed  to  obtain  cessation  of 
the  flow  of  pus.  These  pockets  were  symmetrically  located  on  each 
side  of  the  mouth,  but  on  the  right  side  there  were  additional  ones,  of 
greater  magnitude,  about  teeth  abnormally  placed.  The  following 
were  conditions  of  special  interest  in  the  treatment  and  involution  of 
the  condition: 

(1)  Correction  of  diet  and  more  serious  cooperation  in  home  care 
were  apparently  responsible  for  the  patient’s  more  rapid  improvement. 

(2)  Ultra-violet  and  infra-red  ray  treatment  did  not  prove  of  any 
appreciable  therapeutic  value. 

(3)  The  original  roentgenograms  showed  that  the  roots  of  the  lower 
lateral  incisors  were  inclined  toward  the  central  incisors,  thus  pro¬ 
ducing  a  fan-shape  appearance  of  the  group.  Soon  after  the  perio¬ 
dontium  started  to  heal,  these  teeth  began  to  straighten  out.  They 
finally  assumed  a  normal  vertical  position.  The  writer  explains  these 
phenomena  as  follows:  (a)  The  roots  of  the  lateral  incisors  were 
probably  crowded  away  from  those  of  the  cuspids  by  the  expansion 
pressure  of  inflammatory  tissue  in  the  deep  pyorrheal  pockets  between 
them,  (b)  With  the  breaking-up  of  this  tissue,  the  pressure  tension 
ceased,  thus  permitting  the  roots  to  drift  back  to  their  normal  posi¬ 
tion.  A  similar  phenomenon  may  frequently  be  observed  where  the 
crown-end  of  a  tooth  had  in  a  similar  manner  been  forced  out  of 
contact  with  its  neighbor.  There,  after  treatment  is  begun,  the  crown 
moves  toward  its  original  position.  This  was  demonstrated  by  the 
author  before  a  joint  session  of  the  International  Association  for 
Dental  Research  and  the  American  Association  of  Dental  Schools,  at 
Toronto,  Canada,  in  1930.^ 

(4)  The  mesial  root  of  the  lower  left  first  molar  was  originally  sur¬ 
rounded  by  a  broad  zone  of  radio-opaque  bone  such  as  is  frequently 
observed  about  a  pyorrheal  tooth.  This  radiopacity  began  to  dis¬ 
appear  soon  after  the  periodontium  showed  clinical  evidence  of  im¬ 
provement.  Ultimately  it  was  completely  eliminated,  and  in  its 
place  appeared  normal  bone  and  a  thin  unbroken  peridental  lamella. 


*  Hirschfeld :  Journal  of  Dental  Research,  1930,  x,  p.  382. 
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VI.  THE  CEPHALOMETER  AND  PLOTTING  INSTRUMENT  FOR  MAPPING  IN 
THREE  DIMENSIONS 

Frederick  L.  Stanton,  D.D.S.,  New  York  University  College  of  Dentistry, 

New  York  City 

See  the  abstract  of  the  same  paper  as  published  in  the  proceedings 
of  the  ninth  general  meeting  of  the  International  Association  for 
Dental  Research,  Memphis,  Tenn.,  March  21-22,  1931.® 

VII.  IS  HYPERCEMENTOSIS  A  FORM  OF  ARTHRITIS? 

James  L.  Zemsky,  D.D.S.,  Laboratory  of  Oral  Histology  and  Embryology, 
School  of  Dental  and  Oral  Surgery,  Columbia  University, 

New  York  City 

Hypercementosis,  which  is  characterized  by  a  disturbance  involving 
the  bones  that  constitute  the  formation  of  an  articulating  joint  (ghom- 
phosis),  has  been  regarded  by  certain  investigators  as  a  form  of  ar¬ 
thritis.  Since  some  researchers  have  adduced  the  theory  that  there  is 
a  close  relationship  between  the  structures  of  the  roots  and  those  of 
the  hand,  as  revealed  by  radiographic  examination  of  these  organs, 
this  view  regarding  the  arthritic  nature  of  hypercementosis  ought  to 
be  amenable  to  ready  proof.  The  demonstration  of  an  arthritic 
disturbance  of  the  phalangeal  and  metacarpo-phalangeal  articulations 
should  be  sufficient,  and  for  this  purpose  radiographic  examination  of 
the  hands  of  patients  with  h)rpercementosed  teeth  would  be  the  only 
essential. 

The  results  thus  far  obtained  in  this  research,  based  on  a  study  of 
twenty-four  such  cases  revealing  no  evidence  of  arthritis,  would  seem 
to  indicate  that  hypercementosis  is  not  an  arthritic  disturbance. 

VIII.  HYPOTHALAMIC  CENTERS  FOR  VEGETATIVE  REGULATION  IN  THE 

ALBINO  RAT 

Wendell  J.  S.  Krieg,  M.Sc.,  Department  of  Anatomy,  New  York  Uni¬ 
versity,  College  of  Dentistry,  New  York  City 

The  hypothalamic  region  of  the  brain  has  been  demonstrated  by 
others  to  be  a  center  for  the  control  of  the  autonomic  activities  of  the 


‘Stanton;  Journil  of  Dentil  Resear  h,  1931,  xi,  p.  494. 
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organism.  These  processes  are  perhaps  to  some  degree  indirectly 
activated  by  the  endocrine  organs.  The  brains  of  thirty-five  normal 
rats  were  prepared  by  various  neurological  methods  and  studied  for 
evidence  of  autonomic  connections.  The  nuclei  and  fiber  tracts  of 
the  hypothalamus  were  defined,  and  an  attempt  w'as  made  to  cor¬ 
relate  the  impressions  gained  with  findings  in  other  forms.  On  the 
basis  of  the  reaction  of  the  cells  to  toluidene  blue,  certain  nuclei  were 
considered  as  possibly  of  an  autonomic  nature.  The  precise  function 
of  certain  of  them  was  suggested  on  the  basis  of  the  results  of  investiga¬ 
tors  using  physiological  methods.  Anatomic  study  emphasizes  the 
olfactory  character  of  the  hypothalamus  of  the  rat,  although  it  seems 
likely  that  in  higher  forms  autonomic  connections  have  been  progres¬ 
sively  substituted  for  the  dwindling  olfactory  connections. 

IX.  MEDICO-DENTAL  CASE  RECORDS.  X.  BRONCHIAL  ASTHM.4 

Bissell  B.  Palmer,  D.D.S.,  F.A.C.D.,  and  Malcolm  W.  Carr,  D.D.S., 
Fifth  Avenue  Hospital,  New  York  City 

The  authors  described  a  case  of  bronchial  asthma.  A  young  man, 
23  years  of  age,  after  having  several  severe  attacks  of  bronchial  asthma, 
was  subjected  to  the  routine  physical  examinations  and  all  the  special 
skin  sensitization  tests  for  foreign  protein.  Three  of  the  tests  w'ere 
mildly  positive,  but  skin  tests  of  cultures  taken  from  the  apex  of  an 
infected  tooth,  from  the  naso-pharynx,  and  from  the  sputum  all 
presented  positive  reactions,  that  caused  by  the  culture  from  the  tooth 
having  been  most  severe.  An  autogenous  vaccine  was  prepared  con¬ 
sisting  of  staphylococci  from  the  sputum,  2.5  units;  staphylococci 
from  the  naso-pharynx,  2.5  units;  and  streptococci  (viridans)  from  the 
infected  tooth,  5  units  (a  total  of  10  units  in  1  cc.).  The  patient 
improved,  and  during  the  period  of  observation  had  no  recurrence  of 
the  severe  asthmatic  attacks. 
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I.  SOCIAL-ECONOMIC  PROBLEMS  OF  ORGANIZED  MEDICINE  AND  THEIR 

SOLUTION 

Lorenz  J.  Brosnan,  A.B.,  LL.B.,  General  Counsel,  Medical  Society, 
State  of  New  York 

I  wish  I  could  come  to  you  with  a  solution  of  the  problems  that  are 
pressing  on  the  medical  profession  for  solution.  I  know  that  I  cannot 
do  this,  but  I  think  the  most  that  any  speaker  can  accomplish  is  to 
stimulate  thought.  Once  you  get  a  group  of  men  really  thinking  on 
the  problems  that  interest  them,  it  is  quite  probable  that  constructive 
action  will  be  taken.  Your  presence  tonight  and  this  symposium 
indicate  that  you  realize  and  appreciate  the  current  economic  and 
social  problems  in  the  practice  of  medicine.  At  medical  meetings,  at 
social  gatherings  of  physicians,  and  in  private  conferences,  the  ills  and 
difficulties  of  the  medical  profession  are  constantly  rehearsed  and  re¬ 
stated.  The  economic  difficulties,  the  indifference  and  misunder- 

*  Read  at  a  meeting  of  the  American  Stomatological  Association,  Columbia  University 
Club,  New  York  City,  April  14,  1931.  (At  Dr.  Owre’s  request,  a  special  edition  of  pre¬ 
prints  of  his  section  (III)  was  delivered  to  him  early  last  July. —  W.  J.  G.\ 
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Standing  of  the  public,  the  ingratitude  of  patients,  the  inattention  of 
the  lay  press  and  of  legislatures,  the  obtrusive  and  often  ill-considered 
interference  of  lay  bodies— these  things,  and  many  more,  form  the 
usual  basis  of  discussion  in  papers  read  before  societies  of  physicians 
and  in  their  private  converse.  The  troubles  so  frequently  repeated 
and  rehearsed  have  a  real  existence,  and  the  continual  discussion  of 
these  topics  is  therefore  justified.  They  force  attention  to  the  ques¬ 
tion,  what  can  be  done  about  it? 

In  the  last  tw’enty-five  years,  and  more  particularly  in  the  last 
decade,  great  changes  have  been  wrought  not  only  in  business  but  in 
the  professional  w’orld  as  w’ell.  The  tendency  toward  combination  and 
merger  in  business  and  professional  life  is  the  order  of  the  day.  You 
are  entirely  familiar  with  the  changes  that  have  taken  place  in  your 
profession,  and  these  changes  need  no  restatement  by  me.  There  is 
no  question  that  the  young  man  graduating  from  medical  school  today 
faces  problems  far  more  complex  than  those  which  confronted  the 
practitioner  in  past  generations.  It  may  be  interesting  to  note  the 
economic  changes  that  have  occurred  in  my  profession.  Twenty-five 
years  ago  the  popular  conception  of  a  lawyer  was  a  man  who  would 
go  into  court  and  try  a  lawsuit.  Now  many  of  our  most  eminent  and 
financially  successful  lawyers  do  not  try  a  case  in  court.  The  legal 
work  connected  with  corporate  reorganization  and  bond  issues,  and 
the  complicated  problems  of  corporate-tax  work,  form  a  field  of  legal 
endeavor  created  by  the  corporate  and  industrial  growth  and  expan¬ 
sion  of  the  last  twenty-five  years.  In  order  to  handle  this  type  of 
work,  huge  law  firms  sometimes  with  as  many  as  one  hundred  lawyers 
in  one  firm  have  been  created.  The  road  of  the  young  lawyer  who 
elects  to  open  an  office  and  practise  law  independently  is  indeed  a 
hard  one.  In  the  City  of  New  York  we  have  a  great  overabundance 
of  lawyers,  thousands  more  than  are  needed.  The  tremendous  over¬ 
head  expense  incident  to  the  maintenance  of  a  proper  office  is  one  of 
the  factors  that  keeps  many  extremely  able  lawyers  from  engaging  in 
the  independent  practice  of  their  profession. 

I  approach  the  question  under  consideration  tonight  with  a  very 
sympathetic  attitude.  As  General  Counsel  of  the  Medical  Society  of 
the  State  of  New  York,  an  organization  comprising  over  12,000  phy¬ 
sicians  and  representing  organized  medicine  in  this  state,  I  have  been 
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in  close  contact  with  thousands  of  physicians.  I  have  talked  with 
them,  I  have  listened  to  them  as  they  have  explained  the  problems 
which  confronted  them.  Although  the  major  part  of  my  work  has 
been  given  to  the  defense  in  malpractice  cases,  I  have  come  to  know 
and  to  cherish  the  friendship  of  a  great  many  physicians.  I  have 
always  been  tremendously  impressed  with  the  amount  of  charitable 
work  done  by  the  medical  profession.  A  person  without  funds  in  the 
City  of  New  York  who  becomes  ill  can  and  does  receive  the  finest 
medical  and  surgical  care  and  attention  without  compensation.  The 
same  individual,  however,  cannot  obtain  the  services  of  men  in  other 
walks  of  life  unless  he  pays  for  them.  It  seems  extremely  unjust  to 
consider  the  physician  as  one  who  does  not  need  money  in  order  to 
live.  The  average  physician  depends  for  his  existence  upon  the 
moneys  he  receives  for  professional  services  rendered.  He  must 
maintain  a  place  in  society  in  accordance  with  the  dignity  of  his 
profession,  and  he  must  meet  his  economic  obligations  in  the  same 
manner  as  any  other  person. 

When  I  came  to  investigate  the  problem  that  forms  the  subject- 
matter  of  tonight’s  symposium,  I  did  so  with  an  eye  for  fact  rather 
than  for  theory.  I  found  that  this  investigation  had  already  been 
made  exhaustively  by  one  of  the  greatest  thinkers  in  the  medical 
profession.  I  refer  to  Dr.  Charles  Gordon  Heyd,  President  of  the 
New  York  County  Medical  Society.  Although  his  paper  has  already 
been  published,  I  can  treat  the  subject  in  no  better  way  than  to  restate 
the  facts  and  conclusions  reached  by  Dr.  Heyd.  Before  I  do  so,  how¬ 
ever,  it  might  not  be  amiss  to  allude  to  the  great  work  now  being  done 
for  the  physicians  of  this  state  by  organized  medicine  as  represented 
by  the  Medical  Society  of  the  State  of  New  York.  I  feel  that  few 
physicians  have  any  knowledge,  understanding,  or  appreciation  of 
this  great  work.  The  officers  and  committees  give  without  stint  of 
their  time,  energy,  and  thought  to  the  interests  of  all  the  members  of 
the  Society.  These  men  are  constantly  working  on  every  question 
that  affects  the  professional  life  of  the  individual  physician. 

The  article  by  Dr.  Heyd,  to  which  I  have  already  referred,  is  en¬ 
titled:  “The  economic  contribution  of  physicians  to  the  community.” 
It  was  published  in  the  issue  of  the  New  York  Journal  of  Medicine  for 
March  15,  1931.  It  is  clear,  succinct,  and  to  the  point.  I  was  very 


644 


BROSNAN,  WALKER  AND  OWRE 


much  amazed  by  the  facts  in  this  very  thorough  presentation,  from 
which  I  quote  the  following: 

“It  is  claimed  by  competent  statisticians  that  physicians  treat  one- 
eighth  of  the  population  of  the  United  States  free  of  charge.  Since  at  all 
times  there  are  2  percent  of  the  population  incapacitated  and  about  4 
percent  physically  impaired,  it  follows  that  from  375,000  to  500,000  persons 
are  daily  treated  without  charge.  If  only  $2.00  per  person  were  charged 
for  a  treatment,  the  sum  total  monetary  equivalent  for  the  contributions 
annually  made  by  physicians  in  the  form  of  free  medical  treatments  would 
be  $365,000,000.  If  all  the  medical  and  quasi-medical  foundations  were 
consolidated  into  one  organization  their  entire  contribution  to  society  in 
dollars  during  the  last  twenty  years  is  not  equal  to  the  annual  donation  of 
the  physicians  of  the  country.  The  medical  profession  may,  therefore, 
justly  claim  that  under  the  present  medico-social  system  they  stand  without 
a  rival  in  the  entire  field  of  medical  charity  and  health  philanthropy.  This 
immense  philanthropic  enterprise  is  created  by  the  labors  and  services  of 
150,000  physicians  working  for  an  average  remuneration  of  $3,000  per 
annum. 

“The  doctor  today  is  about  twenty-eight  years  of  age  before  he  begins 
practice.  What  has  it  cost  in  actual  dollars  to  produce  this  educated  and 
trained  product.  His  pre-medical  and  medical  education  will  certainly 
cost,  with  fees,  maintenance  and  miscellaneous  expenses,  $16,000.  His 
loss  of  earning  capacity  while  being  professionally  educated  may  be  esti¬ 
mated  roughly  for  six  years  at  $12,000.  This  young  man  then  begins 
practice  at  twenty-eight  years  of  age,  with  an  estimated  indebtedness  of 
$28,000  upon  which  he  should  pay  $1,400  a  year  as  interest.  I  seriously 
doubt,  although  I  have  no  figures  to  verify  it,  whether  80  percent  of  the 
doctors  ever  overcome  this  primary  indebtedness  of  $28,000.  In  other 
words,  more  than  four-fifths  of  our  profession  never  repay  their  capital 
investment  by  leaving  an  estate  equal  to  $28,000  and  never  make  up  the 
carrying  charges  by  annual  savings  of  approximately  $1 ,400.  To  just  break 
even  the  doctor  must  logically  pay  interest  of  $1,400  per  year  and  create  a 
capital  of  $28,000  before  he  dies. 

“That  the  medical  service  provided  by  doctors  in  the  last  thirty  years 
has  on  the  whole  been  effective  is  indicated  by  a  study  of  the  mortality  rate 
in  1900  as  compared  to  the  mortality  rate  in  1925.  If  the  medical  service 
given  to  the  middle  class  (“white  collar”)  were  ineffective  or  inadequate, 
then  we  should  expect  to  find  that  as  a  class  they  suffered  from  such  defects 
of  medical  service.  This  is  not  apparent  because  the  decline  in  modem 
mortality  is  impressive. 
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“One  of  the  fundamental  difficulties  in  the  consideration  of  the  high  cost 
of  illness  is  that  the  public  have  not  been  educated  to  realize  that  a  certain 
sum  of  money  must  be  expended  to  keep  the  human  machine  in  a  state  of 
efficiency.  There  are  approximately  450,000  persons  passing  through  the 
wards  of  the  New  York  hospitals  in  a  year;  practically  1,500,000  other 
citizens  avail  themselves  of  the  dispensaries.  It  is  evident  that  this  entire 
group  of  people,  nearly  2,000,000,  make  no  provision  for  paying  a  physician 
or  for  periodic  visits  to  their  doctor.  It  is  not  for  the  best  interests  of 
society  that  such  a  large  body  of  the  population  should  be  remiss  in  their 
rightful  obligation  and  obtain  their  medical  services  free  of  charge.  It  is  not 
good  public  policy  to  disburse  money  given  or  donated,  or  extracted  from 
the  public  by  taxation  for  such  widespread  free  hospital  and  medical 
services.” 

We  all  know  how  often  the  law  with  respect  to  dispensaries  is 
violated.  I  will  tell  you  what  two  physicians  in  an  upstate  city  did 
in  one  case  involving  a  man  who  became  a  patient  in  the  out-patient 
department  of  a  hospital.  After  examination,  he  was  advised  to 
have  an  operation  performed.  This  he  delayed  for  several  months, 
at  the  same  time  receiving  treatment  in  this  hospital.  Finally,  he 
decided  to  be  operated  upon.  He  entered  the  hospital  as  a  free 
patient,  of  course  on  the  theory  that  he  was  financially  unable  to  pay. 
.\n  operation  was  performed  upon  him.  His  illness  was  such  as  to 
make  it  a  hopeless  case,  as  I  recall  the  facts.  About  two  months 
after  the  operation  he  died.  Upon  his  death  it  was  discovered  that 
he  had  been  worth  the  sum  of  half  a  million  dollars,  whereupon  the 
two  physicians  who  had  rendered  services  to  this  man,  the  doctor  who 
operated  and  the  doctor  who  treated,  filed  a  claim  against  his  estate 
for  the  full  value  of  their  medical  services  based,  among  other  things, 
upon  the  amount  of  money  that  this  man  had  been  worth.  The 
court,  in  granting  to  these  physicians  the  full  value  of  their  bill,  held 
that  the  patient’s  estate  was  liable  for  the  full  amount  of  the  doctors’ 
bills,  since  the  patient,  under  a  misrepresentation  of  fact,  had  obtained 
these  services  without  payment.  I  think  the  physicians  in  question 
are  to  be  congratulated.  I  am  sure  you  will  be  interested  in  the 
reasoning  of  the  court  in  arriving  at  the  decision : 

“Relying  upon  the  patient’s  classification  as  an  out-patient,  the  staff 
surgeons  performed  the  operation  without  intention  of  charging  therefor 
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and  without  any  exp)ectation  of  any  recompense  from  the  patient.  Person¬ 
ally,  these  surgeons  had  no  direct  contractual  relation  with  the  patient. 
They  did  not  even  mistakenly  suppose  there  was  any  such  relation  existing. 
They  were,  in  no  sense,  taking  a  chance  he  might  some  day  become  able 
to,  or  would  manage  to  pay  them.  They  were  discharging  their  own  duty 
to  the  hospital,  and,  as  it  happened,  on  one  mistakenly  supposed  to  be  a 
charity  patient.  Had  these  claimant  surgeons  known  this  patient  was 
well  able  to  pay,  they  would  have  had  the  right,  both  professionally  and 
under  their  arrangement  with  the  hospital  in  joining  its  staff,  to  refuse  to 
treat  him  gratuitously.  So,  between  this  patient  and  the  hospital,  there 
was  an  express  contract;  and  it  included  part,  but  by  reason  of  mistake  or 
accident,  not  all  of  the  service  which  he  received  through  the  hospital  from 
its  staff.  He  knowingly  accepted  this  service  under  the  mistaken  idea  he 
would  not  have  to  pay  for  anything  more  than  he  was  asked  to  pay  for. 
Not  in  fact  a  pauper,  he  was  only  mistakenly  classified  as  such.  I  am  of  the 
opinion  [said  the  court],  that  in  equity  and  good  conscience  his  executors 
should  recompense  them  [the  physicians].” 

In  holding  that  the  financial  ability  of  the  patient  was  an  element 
that  should  be  taken  into  consideration  in  fixing  the  reasonable  charge 
of  the  physicians’  bill,  the  court  said : 

“In  measuring  the  value  of  a  lawyer’s  services,  the  prominence  of  his 
clients  can  be  taken  into  account.  An  equal,  and  probably  a  greater,  social 
bearing  is  attributed  to  medical  service.  In  order  that  such  skill  may  be 
highly  developed  and  well  paid,  and  that  the  greatest  number  and  the  group 
itself  served  thereby,  it  is  recognized  as  a  social  necessity  that  those  who  are 
quite  able  to  pay,  especially  for  the  best,  should  pay  adequately  and  liber¬ 
ally,  in  any  case,  to  avoid  the  social  danger  incurred  either  in  allowing  those 
less  able  or  unable  to  pay,  to  go  about  the  community  in  a  diseased,  un¬ 
treated  condition,  or  in  allowing  the  skill  and  equipment  of  competent 
medical  men  to  be  lessened  or  lost  to  the  locality,  by  inadequate  over-all 
recompense. 

“From  the  social  point  of  view,  it  is  immaterial  whether  the  wealthy  re¬ 
cipient  of  medical  service  is,  or  is  not,  unconscious  at  the  time  the  physician 
is  called,  or  is  in  attendance.  For  the  same  reason,  such  a  person  obtaining 
such  service  in  the  manner  in  which  this  decedent  did,  is  in  no  different 
position.  Neither  of  them  has  any  social  right  to  expect  such  service  from 
such  men  at  the  same  rate,  the  inadequate  rate,  at  which  it  is  received  by 
those  who  have  less  successfully  made  use  of  the  opportunity  that  society 
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affords,  or  who  happen  to  be  forced  to  avail  themselves  of  the  protection  of 
the  individual  that  accrues  from  the  duty  of  the  group  to  protect  itself  as  a 
group.” 

Before  closing  I  quote  from  Dr.  Heyd’s  paper  a  few  more  paragraphs 
that  are  relevant  and  pertinent  to  the  topic  under  consideration. 

“There  are  other  economic  disabilities  that  are  enforced  on  the  doctor 
as  against  the  other  professions.  From  tribal  times  of  medical  priestcraft, 
through  various  ages  up  to  our  present  order,  the  medical  man  has  been 
expected  to  present  to  the  community  the  services  of  his  time  and  mind 
without  remuneration.  Clinics  had  their  birth  and  flourished,  hospitals 
grew  from  small  beginnings  to  extensive  centers,  and  brick  by  brick  in  the 
construction  of  these  units  there  has  always  been  free  medical  work  by 
innumerable  members  of  our  profession. 

“Any  system  that  concerns  itself  with  medical  care  must  bear  in  mind 
that  the  fundamental  conception  is  the  quality  of  medical  care  and  not  the 
scheme  of  organization  or  its  financial  background.  Any  plan,  whether 
devised  by  doctors  themselves  or  imposed  upon  the  medical  profession  from 
outside  sources,  that  diminishes  the  incentives  for  competent  medical 
attention  upon  the  part  of  the  physician  in  the  care  of  his  patient  or  that 
takes  away  from  him  the  rewards  that  accrue  to  superior  ability,  energy  and 
conscientious  discharge  of  his  duty,  must  in  the  long  run  prove  detrimental 
to  society. 

“Throughout  our  community  there  is  a  spirit  manifest  and  a  willingness 
freely  expressed  to  help  solve  this  problem.  As  individuals  we  can  contrib¬ 
ute  the  best  of  ourselves,  our  loyalty  and  our  thoughts  to  make  this  a 
living,  advancing  ideal.  The  time  is  opportune  and  we  must  address  our¬ 
selves  seriously  to  the  interrogation  that  presents  itself — society  and  the 
doctor.  We  stand  at  the  parting  of  the  ways  from  an  old,  outworn  system 
to  a  new  and  better  typ>e  of  social  organization.  There  are  difficulties. 
They  can  be  solved.” 

Many  of  your  problems  are  common  to  us  all.  They  are  the  result 
of  the  trend  of  the  times  and  of  the  march  of  progress,  if  it  be  progress. 
You  must  study  and  understand  all  these  things.  Only  in  this  way 
can  you  expect  to  keep  abreast  of  the  times  and  of  public  opinion,  and 
to  enlist  and  to  receive  the  cooperation  and  sympathy  of  the  lay 
public  from  which  you  draw  your  patients,  your  supporters  and  some¬ 
times,  alas,  many  of  your  opponents.  In  your  profession,  as  in 
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Others,  leadership  is  essential.  Fortunately,  in  the  Medical  Society 
of  the  State  of  New  York  you  have  chosen  as  your  leaders  men  in 
whom  you  have,  and  rightly  so,  the  deepest  confidence.  They  are 
men  of  sound  judgment,  of  courage,  of  vision  and  enthusiasm.  Assist 
them  towards  arriving  at  the  conclusions  that  will  benefit  you;  and 
when  these  conclusions  have  been  reached,  fall  in  behind  them.  Cheer 
them  on.  Support  them.  Help  them.  Do  not  oppose  them.  With 
proper  leadership  and  proper  coordination,  the  solution  of  your 
problems  is  not  only  possible  but  probable. 

n.  SOCIAL-ECONOMIC  PROBLEMS  OF  ORGANIZED  DENTISTRY  AND  THEIR 

SOLUTION 

Alfred  Walker,  D.D.S.,  F.A.C.D.,  President  of  the  Dental  Society  of  the 
State  of  New  York 

Although  prevaib'ng  dental  conditions  are  impairing  the  health  of 
many,  and  will  undoubtedly  be  the  remote  cause  of  the  death  of  some, 
and  contribute  to  the  immediate  cause  of  death  of  others,  the  situation 
is  not  sufiiciently  dramatic  in  its  appeal  to  arouse  in  the  public  mind 
an  appreciation  of  its  real  importance.  Intelligently  to  discuss  the 
social-economic  problems  of  organized  dentistry,  with  a  view  to 
making  suggestions  for  their  solution,  it  is  necessary  to  have  before  us  a 
picture  of  the  conditions  with  which  we  are  confronted.  Admittedly 
dental  disease  is  rampant.  There  is  at  present  no  proven  method  of 
preventing  dental  disease.  The  practice  of  dentistry  has  been  and  at 
present  is  almost  wholly  a  replacement  service.  The  very  best  types 
of  replacements  of  lost  dental  tissue,  executed  by  the  most  skillful 
operators,  are  but  poor  substitutes  for  the  normal,  natural  tissue. 
The  quality  and  consequently  the  serviceability  and  durability  of 
dental  replacements  must  be  variable,  the  variation  being  influenced 
by  the  skill  of  the  operator,  the  time  devoted  to  the  work,  the  coopera¬ 
tive  attitude  of  the  patient,  the  operator’s  professional  ideals,  anatomic 
and  structural  conditions,  economic  considerations,  materials  used, 
and  other  elements.  Educational  standards  and  selectivity  of  per¬ 
sonnel  influence  these  variations  in  degree  only,  for,  since  the  pro¬ 
cedures  are  so  dependent  upon  the  factors  mentioned,  a  uniformly  high 
standard  of  service  is  beyond  reasonable  hope  of  attainment  under 
existing  conditions. 
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Reference  has  been  made  in  a  general  way  to  dental  disease  and 
dental  restorations.  So  that  we  may  better  understand  the  problem, 
let  us  be  more  specific.  In  a  report  read  by  Dr.  George  H.  Palmer  of 
the  American  Child  Health  Association  at  the  White  House  Confer¬ 
ence  on  Child  Health  and  Protection  it  was  noted,  in  a  survey  of  146 
cities  in  the  United  States — 140,207  children  in  91,416  families — that 
95  per  cent  of  the  pre-school  children  (under  six  years  of  age)  had 
dental  defects  and  only  10  per  cent  had  ever  had  a  dental  examination. 
With  these  figures  before  us,  let  us  view  the  results  of  neglect  of  the 
mouths  of  pre-school  children.  In  the  Locust  Valley  Long  Island 
Public  School,  580  children  were  examined  December  8  to  19,  1930. 
Of  these  451,  or  77.7  per  cent,  were  cases  (Class  1)  in  which  there  are 
teeth  with  dead  pulps,  abscessed  teeth  with  caries  penetrating  to  the 
pulp  or  well  advanced  toward  that  condition;  99,  or  17  per  cent,  had 
teeth  (Class  2)  affected  with  what  is  termed  “superficial”  caries;  258, 
or  44.48  per  cent,  were  cases  (Class  3)  in  which  the  teeth  required 
orthodontic  treatment;  31,  or  5.3  per  cent,  were  cases  (Class  4)  in 
which  the  teeth  were  considered  in  good  condition.  A  single  mouth, 
according  to  this  classification,  might  present  both  the  Class  1  and 
Class  3,  or  Class  2  and  Class  3  conditions;  that  is,  it  might  have  either 
deep  or  superficial  caries  and  also  require  orthodontic  treatment.  For 
further  study  of  our  problem,  I  refer  to  a  statistical  survey  of  a 
Boys’  Club  report  quoted  by  the  writer  in  a  paper  read  at  the  Academy 
of  Dentistry  on  January  22,  1931 : 

“Report  dated  December  30th,  1930 — 178  boys  between  the  ages  of  12 
and  17  were  examined  in  five  examination  periods.  In  this  group  of  boys — 
98  had  abnormal  occlusion.  Of  first  permanent  molars,  121  were  missing ; 
310  had  cavities  to  be  filled,  and  70  were  in  such  an  advanced  state  of  carious 
disintegration  that  extraction  was  indicated.  Of  the  second  permanent 
molars,  7  were  missing,  some  of  which  had  probably  been  extracted;  301  had 
cavities  to  be  filled,  and  9  were  in  such  an  advanced  state  of  carious  dis¬ 
integration  that  extraction  was  indicated.  There  were  46  miscellaneous 
teeth  missing;  329  had  cavities  to  be  filled,  and  57  were  in  such  a  condition 
as  to  indicate  the  necessity  for  extraction.” 

Most  of  the  filling  restorations  done  for  these  boys  would  be  amal¬ 
gam,  an  admittedly  good  material,  but  generally  credited  with  being  a 
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second  choice  principally  because  of  cost.  The  lost-tooth  replace¬ 
ments  would  necessarily  have  to  be  inferior  because  of  the  cost  of  the 
better  types;  and  the  orthodontic  service  would  figure  high  because 
of  the  time  factor. 

These  reports  and  these  figures  fairly  represent  conditions  existing 
throughout  the  country.  If  we  accept  them  as  reasonably  accurate, 
we  are  forced  to  conclude  that  (1)  dental  disease  is  so  prevalent  as  to 
present  a  major  health  problem;  (2)  the  cost  of  repairing  the  existing 
damage  is  beyond  all  expectation  of  being  met;  (3)  if  the  economic 
factor  could  be  excluded,  we  would  still  be  unable  to  meet  the  situation 
with  even  an  inferior  type  of  service  because  of  lack  of  professional 
personnel. 

Let  us  turn  for  a  moment  from  a  consideration  of  the  group  problem 
to  the  individual  dentist  and  his  problems.  The  writer,  because  of 
his  position  on  the  State  Board  of  Dental  Examiners  and  his  public 
clinic  activities,  has  had  unusual  opportunities  to  gather  information 
concerning  educational,  economic  and  other  questions  concerning  the 
dental  profession.  The  reasons  that  prompt  young  men  to  take  up 
the  study  of  dentistry  will  to  some  extent  influence  and  shape  their 
professional  careers,  but  let  us  meet  the  graduate.  Perhaps  he  is  one 
of  the  few  who  have  all  the  requisites  to  fit  them  for  association  in  an 
established  practice.  If  so,  his  future  is  usually  assured.  He  will 
have  no  financial  problems  so  far  as  income  is  concerned,  and  except 
in  rare  instances  he  has  no  experience  with  dental  social-economic 
problems.  The  majority  of  those  who  enter  dental  schools  have  no 
conception  of  what  is  involved  in  establishing  a  practice.  It  is  only 
when  they  are  confronted  with  the  necessity  for  making  a  start  that 
they  begin  to  realize  the  actualities.  Practically  all  of  our  graduates 
today  have  high  ideals.  The  schools  teach  the  best  in  dentistry. 
They  could  hardly  do  less.  The  graduate  is  imbued  with  ambitions  to 
practise  only  the  type  of  dentistry  that  he  has  been  taught;  but  he 
does  not  understand  that  hundreds  of  thousands  in  need  of  dental 
service  cannot  pay  for  this  type  of  service,  and  that  hundreds  of 
thousands  of  other  prospective  patients  could  but  will  not  pay  for  it. 
Having  established  his  office,  he  has  assumed  financial  obligations 
that  must  be  met.  Pressure  from  this  direction  is  constant.  For 
some  reason  there  is  a  lack  of  demand  for  his  services.  He  becomes 
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puzzled.  His  college  has  given  him  its  stamp  of  approval.  The  state 
has  granted  him  a  license.  He  is  prepared  to  meet  the  influx  of  pa¬ 
tients,  but  they  come  not.  This  is  difficult  for  him  to  understand, 
because  he  has  been  informed  repeatedly  that  only  10  percent  of  the 
population  receive  dental  service.  Why  should  he  not  have  an  op¬ 
portunity  to  administer  to  his  share  of  the  other  90  percent?  Some 
of  those  who  come  to  his  office  find  his  fees  too  high.  He  is  not  a 
salesman — he  is  a  professional  man  seeking  to  render  a  service  in  return 
for  which  he  rightfully  expects  a  reasonable  remuneration.  He  soon 
begins  to  sense  the  existence  of  what  those  in  the  commercial  field  term 
sales  resistance.  In  other  words,  he  is  unable  to  convince  his  pros¬ 
pective  patients  that  his  services  are  worth  the  fee  he  demands.  The 
pressure  from  this  direction  is  also  constant.  He  is  forced  to  make  a 
decision.  He  follows  a  human  impulse.  If  of  the  stronger  make-up, 
he  will  not  relinquish  his  ideals.  He  will  persist,  and  unless  handi¬ 
capped  by  personal  shortcomings  he  will  conquer.  It  is  the  weaker 
ones  who,  finding  themselves  in  this  dilemma,  meet  the  situation  by 
forsaking  their  ideals,  and  lowering  their  standards.  This  is  an 
explanation,  not  an  apology.  I  hold  no  brief  for  a  deliberate  lowering 
of  standards  in  any  branch  of  health  service.  But  as  has  been  stated 
before,  we  are  dealing  with  the  human  factor,  and  these  conditions 
are  not  peculiar  to  any  one  section  of  our  country.  Even  in  those 
parts  where  the  type  of  dental  service  is  credited  with  being  uniformly 
high,  the  economic  pressure  has  forced  some  to  “cut  comers,”  with  a 
resultant  lowering  of  standards. 

We  have  seen,  then,  that  dental  disease  is  probably  the  most  prev¬ 
alent  of  all  human  disorders;  it  is  generally  admitted  that  we  have  no 
effective  weapon  for  prevention;  that  to  attempt  to  repair  adequately 
the  damage  is  beyond  hope  of  accomplishment;  that  the  time  of 
many  dentists  is  not  fully  occupied;  and  that,  generally  speaking, 
much  of  the  dental  service  of  questionable  quality  is  the  result  of 
economic  considerations  rather  than  of  technical  problems. 

Thus  far  we  have  considered  only  the  public  and  the  individual 
dentist.  To  bring  organized  dentistry  into  the  picture,  I  quote  from 
the  constitutional  by-laws  of  the  American  Dental  Association : 

“The  particular  objects  of  this  Association  shall  be:  To  cultivate  and 
promote  the  art  and  science  of  dentistry,  and  of  its  collateral  branches;  to 
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conduct,  direct,  encourage,  supp>ort  or  provnde  for  exhaustive  dental  and 
oral  research ;  to  elevate  and  sustain  the  professional  character  and  educa¬ 
tion  of  dentists;  to  promote  among  them  mutual  improvement,  social  in¬ 
tercourse,  and  good  will;  to  disseminate  knowledge  of  dentistry  and  dental 
discoveries;  to  enlighten  and  direct  public  opinion  in  relation  to  oral  hygiene, 
dental  prophylaxis,  and  advanced  scientific  dental  service,  and  in  relation 
to  the  advantages  and  progress  of  enacting  and  enforcing  proper,  just  and 
uniform  dental  laws  in  the  several  states;  and  collectively,  to  represent,  have 
cognizance  of  and  safeguard  the  common  interests  of  the  members  of  the 
dental  profession;  with  express  power  to  acquire  property  for  the  purposes 
of  the  corporation  by  purchase,  deed,  gift,  bequest  or  otherwise,  and  to  hold 
and  administer  the  same  and  to  publish  dental  journals,  reports  and 
treatises.” 

In  the  first  part  of  this  presentation,  I  referred  to  those  whose  income 
could  not  meet  the  costs  of  dental  service  even  when  the  cost  was  low. 
This  is  admittedly  a  community  problem.  The  nineteen-point  pro¬ 
gram  adopted  by  the  White  House  Conference  on  Child  Health  and 
Protection  suggests  that  the  community  should  provide  the  service 
for  this  group.  To  that  suggestion  we  must  all  agree.  Those  who 
can  pay  for  necessary  dental  service  but  w’ho,  for  various  reasons, 
neglect  to  seek  it,  present  a  different  problem.  Here,  we  have  to  deal 
with  a  question  of  education.  In  obligating  itself  to  “enlighten  and 
direct  public  opinion  in  relation  to  oral  hygiene,  dental  prophylaxis 
and  advanced  dental  service,”  organized  dentistry  has  assumed  a 
definite  responsibility-  one  which  I  fear  it  is  not  fully  meeting,  but 
the  failure  for  which  it  is  not  entirely  to  blame  as  we  shall  see. 

Since  restorative  dentistry  cannot  adequately  meet  the  situation  for 
the  reasons  explained,  and  even  if  it  could,  would  fall  far  short  of  the 
ideal,  we  naturally  turn  to  prevention  as  the  most  logical  solution  of 
the  problem.  The  Committee  on  the  Study  of  Dental  Practice,  work¬ 
ing  in  conjunction  with  the  Committee  on  the  Costs  of  Medical  Care, 
will  no  doubt  furnish  us  with  a  practical  starting  point  for  a  much 
needed  comprehensive  research  program.  Here  we  may  expect  to 
have  a  report,  which,  when  translated,  will  provide  a  basis  for  a 
thorough  investigation  of  the  whole  subject  of  dental  disease.  The 
American  Dental  Association  might  well  use  this  report,  along  with 
Bulletin  Nineteen  of  the  Carnegie  Foundation  for  the  Advancement  of 
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Teaching,  and  other  available  information,  as  a  basis  for  a  request  for 
the  appointment  of  a  commission — preferably  by  an  interested  founda¬ 
tion — this  commission  to  consist  of  economists,  educators,  investi¬ 
gators  in  the  field  of  public  health,  qualified  dentists,  and  others 
interested  in  health  problems;  this  commission  to  map  out  a  five-year 
program  for  the  study  and  investigation  of  every  phase  of  dental  dis¬ 
ease.  This  would  be  a  really  worthwhile  undertaking.  Up  to  the 
present  we  have  employed  minor  research  programs  in  dealing  with 
a  major  problem. 

Since  1912  the  American  Dental  Association  has  taxed  its  members 
with  no  less  than  $309,976.74  expended  on  research,  the  net  result  of 
which  has  been  to  show  the  futility  of  this  type  of  attack.  The  consti¬ 
tutional  by-laws  of  the  American  Dental  Association  state  that  one 
of  the  Association’s  particular  objects  is  “to  direct,  encourage,  sup¬ 
port  or  provide  for  exhaustive  dental  and  oral  research.”  The  oppor¬ 
tunity  lies  just  ahead.  The  solution  of  the  social-economic  problem 
of  organized  dentistry  depends  upon  a  well  directed  effort  and  full 
cooperation  of  all  concerned.  Personal  differences,  whatever  they  be, 
should  be  submerged  in  the  interest  of  the  common  good. 


III.  POSSIBLE  EDUCATIONAL  SOLUTIONS  OF  THE  SOCIAL-ECONOMIC 
PROBLEMS  OF  THE  PROFESSIONS  OF  MEDICINE  AND 
DENTISTRY 


Alfred  Oure,  D.M.D.,  M.D.,  C.M.,  B.A.,  Sc.D.,  Dean  of  the  School  of 
Dental  and  Oral  Surgery,  Columbia  University,  New  York  City 


I  believe  it  will  be  acknowledged  that  what  Dr.  Olin  West  has  de¬ 
scribed  as  the  “one  great  outstanding  problem  before  the  medical 
profession  today”— the  problem  “involved  in  the  delivery  of  adequate, 
scientific  medical  care  to  all  the  people,  rich  and  poor,  at  a  cost  which 
can  reasonably  be  met  by  them  in  their  respective  stations  of  life” — 
is  equally  the  problem  of  the  dental  profession.  Dr.  West’s  state¬ 
ment,  made  as  secretary  of  the  American  Medical  Association,  was 
cited  in  the  report  on  “The  first  two  years’  work  of  the  Committee 
on  the  Costs  of  Medical  Care”  (August,  1929).  Commenting  on  it, 
the  author  of  this  report  states; 
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“Among  physicians  and  other  persons  engaged  in  providing  medical  care, 
there  appears  to  be  a  growing  unrest  due  to  inadequate  facilities  and  com¬ 
pensation,  and  among  patients  there  is  widespread  complaint  because  of  the 
inadequacy  and  high  cost  of  services.  .  .  . 

“The  new  knowledge  and  technique,  the  improved  equipment  and  the 
well-trained  personnel,  which  are  the  indications  of  this  extraordinary  pro¬ 
gress  (in  medicine)  have  not  yet  been  made  available  generally.  Develop¬ 
ment  of  facilities  for  their  effective  utilization  has  lagged  far  behind  the 
progress  of  the  science  of  medicine,  and  as  a  consequence  many  of  the  diffi- 
ciilties  of  our  situation  have  arisen.” 

An  editorial  writer  in  the  American  Journal  of  Surgery  wrote  last 
year:* 

“While  on  the  average  the  work  has  become  poorer  the  cost  has  at  the 
same  time  increased.  Cost  is  no  criterion  of  the  worth  of  medical  care. 
Frequently  the  better  paid,  the  poorer  are  the  services. 

“The  variation  in  the  value  of  medical  services  is  almost  beyond  com¬ 
prehension.” 

The  w’riter  then  gives  statistics®  on  simple  appendectomy  to  show  that 
in  one  state  the  mortality  averages,  depending  chiefly  on  the  quality 
of  the  surgery,  vary  from  1.5  to  15  per  cent — “a  difference  of  1000  per 
cent  between  the  average  and  the  good!” 

That  both  these  commentaries  are  equally  true  of  dentistry  I  have 
no  doubt.  Organized  dentistry,  as  a  dentist  recently  remarked,  is 
sitting  on  a  powder-barrel ;  it  is  in  the  state  of  nerves  that  naturally 
accompanies  that  position.  And  if  dentists  are  not  always  in  every 
sense  among  those  “engaged  in  providing  medical  care,”  they  ought 
to  be.  Organized  dentistry  is  given  to  insisting  on  its  co-importance 
with  medicine.  Nobody  can  deny  that  there  is  inadequate  dental 
service.  It  is  knowm  that  notwithstanding  the  presence  in  the  coun¬ 
try  of  about  70,000  dentists,  only  a  small  fraction  of  the  people  receive 
any  dental  care.  A  much  smaller  fraction  receive  good  dental  care. 
Anyone  who  sees  much  of  it  knows  this.  Yet  many  dentists  are  idle 
a  good  share  of  their  time.  Recent  authoritative  surveys  show  that 
the  average  practising  dentist  is  far  below  the  average  practising 

*  Phillips:  American  Journal  of  Surgery,  February,  1930. 

*Carr  and  Deaxon:  Appendicitis  in  Michigan.  Editorial:  Ibid.,  p.  438. 
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physician  as  to  time  spent  in  professional  training.  Those  familiar 
with  the  educational  situation  know  he  is  also  below  the  physician  in 
quality  of  training,  both  undergraduate  and  postgraduate.  The  so- 
called  “post-graduate”  courses  in  dentistry  are  as  a  rule  merely  ex¬ 
tension  courses  of  a  technical  nature.  The  dentist’s  work,  naturally, 
is  low  on  the  scientific  side.  There  is  far  too  little  use,  for  instance,  of 
so  fundamentally  valuable,  and  so  easily  available,  a  scientific  aid  as 
the  full-mouth  x-ray.  Some  of  the  older  established  types  of  dental 
services,  frequently  still  in  use,  have  been  shown  by  science  to  be  a 
serious  menace  to  health,  even  if  well  performed.  Dentists  them¬ 
selves  are  very  often  dissatisfied  with  their  economic  status.  The 
average  income  of  New  York  dentists  was  stated  a  year  or  so  ago  by  a 
local  investigator  to  be  under  $2000.  For  1928  five  dentists  of  a  Middle- 
West  community  reported  net  incomes  less  than  $1500;  five,  between 
$2500  and  $3500;  and  three,  between  $3500  and  $5500.  Under 
present  depressed  conditions  many  dentists  cannot  make  a  living. 
We  have  applicants  every  day  from  various  sections,  often  well- 
qualified  men,  for  any  kind  of  institutional  work  that  will  yield  a  steady 
income. 

I  believe  that  most  of  the  social-economic  problems  of  organized 
dentistry  are  attributable  to  the  faults  of  professional  education. 
Dental  education,  as  noted  above,  has  lagged  far  behind  medical 
education,  both  in  quality  and  in  objective.  There  has  been  too  little 
understanding  of  the  necessity  for  a  thorough  grounding  in  the  sci¬ 
ences;  too  much  emphasis  on  mechanical  technique,  too  little  regard 
for  the  special  requirements  of  sub-divisions  of  dentistry.  Schools 
have  grown  up,  often,  with  the  chief  aim  to  fatten  the  owners’  pocket- 
books.  Students  have  paid  a  great  deal  for  very  little.  The  result 
is— always  speaking  in  a  general  sense,  with  the  recognition  that  there 
have  been  exceptions  among  the  better  university  schools-  a  highly 
wasteful,  badly  organized,  unscientific  system.  I  have  been  vilified 
and  ridiculed  of  late  in  dental  journals  for  advocating  a  more  logical 
plan — education  on  varying  levels  for  different  functions  involved  in 
the  proper  care  of  the  mouth.  It  would  be  flattering,  if  it  were  not 
absurd,  that  such  a  number  of  far-reaching  consequences  to  dentistry 
are  attributed  to  the  “activities”  of  one  man.  The  explanation  is 
probably  psychological.  Dismay  and  indecision  really  brought  on 
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by  all  the  forces,  social  and  economic,  that  threaten  organized  dentistry 
must  have,  as  the  psychologists  say,  their  “object  of  irritation.” 
Xo  doubt  what  I  am  about  to  say  will  evoke  a  fresh  barrage. 

I  must  reiterate  my  belief,  however,  that  we  should  educate  differ¬ 
ently  for  different  types  of  work.  That  the  present  system  is  anomal¬ 
ous  cannot  seriously  be  questioned  by  a  disinterested  thinker.  Con¬ 
sider  the  ground  now  covered  in  the  term  “dentistry”:  oral  diagnosis, 
oral  surgery,  orthodontia,  operative  dentistry,  prosthesis,  crown-and- 
bridge  work,  periodontia,  to  mention  only  some  of  the  most  usual 
divisions.  How'  can  one  man  be  expected  to  know  and  practice  all 
these?  Is  it  possible?  For  diagnosis  medical  science  is  needed. 
Orthodontia  requires  in  general  the  training  of  an  orthopedic  surgeon; 
oral  surgery  is  an  exacting  branch  of  surgery.  Of  the  other  divisions, 
many  phases  can  be  performed  by  technicians,  trained  in  a  fraction  of 
the  time  we  now  spend  to  turn  out  the  “general  practitioner.”  Is  it 
necessary  to  spend  six  years  in  a  university  to  learn  to  fill  a  pit  cavity — 
or  to  do  a  dozen  other  tasks  that  are  now  a  part  of  general  dental 
practice?  Physicians,  to  name  only  one  of  many  similar  services, 
no  longer  perform  Wassermann  tests.  Once  the  work  of  a  scientist, 
such  tests  are  now  a  routine  procedure;  they  are  performed  by  persons 
effectively  trained  in  a  few  months.  There  is  also  the  well-worn 
example  of  the  Swedish  mid-wives  who  in  one  year  learn  to  do,  with 
the  help  of  specialists  when  necessary,  by  far  the  greater  part  of  the 
nation’s  obstetrical  work.  I  recently  heard  a  distinguished  medical 
educator  describe  an  interesting  development  of  a  somew'hat  parallel 
type  in  our  own  country.  An  obstetrician,  in  a  southern  state  with  a 
very  high  infant  and  maternity  death  rate,  set  about  to  improve  con¬ 
ditions  in  his  own  district.  He  trained  two  nurses  to  assist  him  in 
much  of  the  preliminary  care,  actual  preparation  and  delivery.  In  a 
short  time  he  had  greatly  increased  the  number  of  cases  he  had  for¬ 
merly  been  able  to  handle;  he  had  brought  the  mortality  rate  down 
to  2  per  cent;  and  he  had  reduced  the  charge  to  $15  per  case.  The 
practice  of  dentistry  could  very  well  be  organized,  with  various  types 
of  trained  assistants,  to  achieve  similar  results--  an  enlarged  practice, 
better  dentistry,  and  greatly  reduced  costs.  The  x-ray  technicians 
are  another  example,  close  to  our  own  field.  Why  the  objection, 
aside  from  vested  interest,  to  a  more  logical  kind  of  education?  The 
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oral  specialist  should  be  in  a  real  sense  a  healer,  fitted  by  nature  and 
training  for  scientific  diagnosis  and  the  major  work  of  his  vital  field. 
He  should  be  permitted  the  responsible  supervision  of  various  assist¬ 
ants,  like  any  other  specialist.  Dr.  Abraham  Flexner  in  his  latest 
book,  “Universities:  American,  English,  German,”  states: 

.  p)ersons  who  have  had  a  genuine  university  education  will 
emerge  with  disciplined  minds,  well  stored  with  knowledge,  possessing  a 
critical,  not  a  pedantic  edge,  and  ....  such  persons  may  thereafter 
for  the  most  part  be  safely  left  to  their  own  devices.” 

Why  should  we  require  less  than  this  degree  of  responsibility  in  the 
oral  specialist?  He  should  be  the  equal,  in  education  and  initiative, 
of  any  other.  In  the  light  of  newer  knowledge  as  to  the  importance 
of  the  oral  region  to  the  patient’s  health,  there  is  no  other  tenable 
position. 

If  the  dentist  of  the  future  is  to  be  a  professional  man  in  any  true 
sense,  he  must  have  the  medical  point  of  view,  and  the  essentials  of  a 
medical  training.  The  diagnostician  of  mouth  conditions,  who  should 
be  responsible  for  treatment  by  whomever  performed,  needs  a  scien¬ 
tific  and  clinical  foundation  equivalent  to  that  of  any  other  specialist. 
It  will  not  be  the  same,  clearly,  in  all  respects.  This  is  not  important. 
Neither  is  the  title  he  should  have.  These  are  details.  The  important 
thing  is  a  recognition  of  the  principle,  and  insistence  on  the  quality  of 
the  training.  There  should  be  experimentation  with  a  curriculum 
based  on  these  two  foundation  stones.  The  lowered  cost  to  society 
of  such  a  reorganized  educational  scheme  is  so  readily  apparent  that  I 
shall  not  go  into  it  here. 

Loud  protests  are  heard  in  some  quarters  that  the  dental  faculties 
would  be  absorbed  by  the  medical  faculties.  W’hat  of  it,  if  it  should 
work  out  that  way  in  time?  Meanwhile  medical  faculties  would  need 
all  the  expert  help  they  could  get.  Good  teachers  of  both  science  and 
technique  are  scarce  as  hens’  teeth.  Good  practitioners  are  none  too 
numerous.  And  I  say  once  more  that  with  men  who  are  not  qualified 
to  deal  with  the  public  health,  and  who  will  not  qualify,  society  need 
not  concern  itself.  Dentistry  is  not  a  tradesman’s  guild;  it  is  a  branch 
of  medicine  and  surgery,  capable  of  great  good  and  of  great  harm. 
W  hy  has  it  any  special  “birth-right”?  Nobody  has  a  God-given  right 
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to  meddle  with  other  people’s  health  unless  he  will  assume  the  re¬ 
sponsibility  of  preparing  himself  as  well  as  is  hmnanly  possible.  Too 
much  is  at  stake.  Incidentally,  I  believe  what  Dr.  Herman  M. 
Bundesen  of  Chicago  has  written  on  medical  clinics  for  the  middle 
class  is  equally  true  of  the  financial  consequences  to  dentists  of  a 
better  organized  system  of  education  and  practice:^ 

“Certain  medical  societies,”  he  stated,  “believe  that  if  the  costs  of  treating 
the  sick  are  horizontally  reduced  all  along  the  line,  the  income  of  many 
doctors  will  be  materially  decreased.  These  societies  fear  that  the  great 
value  of  the  indivndual  physician  to  his  patients  will  be  lost  if  great  middle- 
class  clinics  are  established  where  medicine  will  be  practised  on  what  they 
term  a  ‘mass  basis.’  Nevertheless,  many  outstanding  leaders  in  the 
medical  profession  hold  another  view,  and  with  them  I  agree.  Dr.  W.  S. 
Rankin  of  North  Carolina,  the  brilliant  former  president  of  the  American 
Public  Health  Association,  has  said  that  if  competent  medical  service  were 
provided  at  a  reasonable  rate  to  everyone  who  needed  it,  three  or  four  times 
more  medical  service  would  be  performed  than  there  is  today.  If  there  is 
three  or  four  times  as  much  medical  service  to  be  performed  (and  I  do  not 
think  he  has  understated  it),  there  will  not  be  many  capable  doctors  who  fail 
to  make  a  comfortable  living.  And  who  wants  to  help  an  incompetent, 
bungling  doctor?” 

There  is  always  opposition  to  change.  Secretary  Ray  Lyman  Wil¬ 
bur  made  a  wise  statement  before  the  California  Medical  Association 
three  years  ago:® 

“The  saddle-bag  age  of  medicine  has  passed,  but  ‘saddle-bag’  thinking 
on  the  part  of  the  profession  and  the  public  is  still  with  us.  Medicine 
has  become  an  applied  science  in  which  the  art  of  medicine  must  rest  upon 
a  fact  basis  or  become  a  comparative  failure. 

“We  live  in  an  economic  age,  but  medicine  as  an  organized  profession 
does  not  fully  recognize  it.  .  .  .  Medicine  stumbles  ahead  as  a  great  social 
factor  led  by  a  few  far-seeing  individuals,  prodded  by  a  lot  of  uplifters, 
legislators,  and  enthusiasts,  and  with  a  well-developed  defense  complex 
against  those  changes  which  come  to  all  growing  things.  The  practice  of 
medicine  can  only  be  fully  understood  by  those  who  have  lived  it,  and  yet, 

*  Bundesen:  The  High  Cost  of  Illness,  Forum,  August,  1929. 

*  Wilbur:  California  and  Western  Medicine,  July,  1928. 
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unless  the  profession  bestirs  itself,  great  changes  in  medicine  will  take  place 
through  the  investigation  and  pressure  of  outsiders. 

“  ‘Breaking  in  a  new  idea 
Is  like  breaking  in  a  new  pipe; 

Uncomfortable  work. 

I  like  the  old  familiar  thoughts, 

No  bite  or  parch.’ 

“Even  if  they  do  bite  and  parch,  leadership  requires  that  ideas  be  studied 
and  understood.  .  .  .  We  cannot  escape  change.  The  question  is:  Are 
we  going  to  guide  it?  Many  proposals  made  are  not  ‘socialistic’  or  ‘bol¬ 
shevistic.’  They  cannot  be  quieted  by  slogans  or  personal  attacks  on  the 
experimenters.” 

Dentistry  in  particular,  to  apply  a  recent  statement  on  hospitals,  is 
“clearly  a  field  for  experimentation  and  not  for  dogmatism.”*  Be¬ 
cause  of  the  restricted  field  of  most  dental  ailments,  the  “family 
doctor”  argument  advanced,  sometimes  with  much  truth,  against 
care  through  a  clinic  as  a  first  approach  to  many  illnesses,  does  not 
apply.  Dentistry  is  an  ideal  field  for  specialization  and  for  group 
practice.  One  well-known  educator,  who  has  since  become  a  uni¬ 
versity  president,  wrote  of  this  in  1924: 

“Frankly,  I  am  beginning  to  weaken  on  the  general  proposition  that 
professional  education  is  at  liberty  to  move  upwards  without  restraint. 
I  believe  that  dentistry  is  a  specialty  in  the  field  of  medicine,  and  that  we 
should  have  provision  for  very  advanced  work  in  dentistry,  just  the  same 
as  we  should  have  opportunity  for  very  advanced  work  in  the  other  special¬ 
ties  of  medicine.  What  I  am  not  convinced  of,  however,  is  that  everybody 
should  be  required  to  go  to  this  high  limit  either  in  medicine  or  dentistry 
before  he  be  allowed  to  practise  general  medicine  or  general  dentistry. 

“We  are  advocating  more  general  use  of  dentistry  and  medicine  for  the 
prevention  of  sickness,  and  yet  we  are  laying  the  foundation  for  almost 
prohibitive  prices  for  these  services  if  we  require  everybody  to  have  such  an 
extended  course  in  these  fields.  I  am  frankly  of  the  opinion  that  we  must 
shortly  come  to  a  discrimination  between  general  practitioners  and  highly 
trained  specialists  in  all  fields  of  medicine,  and  allow  us  to  have  certified 

*  Davis:  The  Patient  of  Moderate  Means — Shall  We  Help  Him?,  Modern  Hospital, 
May,  1929. 
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doctors  with  less  than  this  maximum  training  in  the  various  fields  of  medi¬ 
cine.  In  addition  to  the  professional  argument,  there  is  the  social  argument 
concerning  the  age  at  which  doctors  complete  their  course. 

“At  present,  for  all  practical  purposes,  the  doctors  are  setting  the  stand¬ 
ards  of  admission  to  medicine,  the  dentists  to  dentistry,  the  pharmacists  to 
pharmacy,  the  lawyers  to  law,  etc.  There  is  no  question  that  these  groups 
have  a  very  definite  personal  interest  in  setting  those  standards  as  high  as 
possible,  thus  creating  a  demand  for  their  services  which  will  be  paid  for  at 
a  very  high  rate.  Whether  or  not  they  are  adequately  taking  into  account 
the  public  good  in  their  raising  of  standards  is  not  certain  in  my  mind. 
The  tendency  for  physicians  to  answer  the  criticism  by  saying  that  they 
are  training  nurses,  technicians,  etc.,  to  aid  them,  is  only  a  partial  answer. 
I  am  inclined  to  say  that  practitioners  themselves  should  be  certified  on 
various  levels.  Whether,  then,  various  types  of  certificates  might  be 
limited  as  to  the  services  they  will  be  permitted  to  render  under  them  is  not 
so  certain.  It  seems  feasible  in  some  cases,  while  rather  difl&cult  in  others.” 

An  admirable  statistical  study,  “Dangers  incident  to  the  continual 
lengthening  of  professional  curricula,”  was  made  in  1927  by  the 
late  Professor  Robert  L.  Leonard  of  Columbia  University.^  In  this 
he  considered  education  for  medicine,  law,  dentistry,  theology,  pharm¬ 
acy,  engineering,  and  nursing.  Professor  Leonard’s  findings  and  con¬ 
clusions  on  dentistry  and  medicine  are  especially  pertinent  to  our 
subject.  His  summary  of  the  former  (dental  education)  is  as  follows: 

“Entrance  requirements  have  increased  from  the  rudiments  of  an  ele¬ 
mentary  education  or  admission  to  high  school  in  1890  to  one  year  in  col¬ 
lege  in  1920,  an  increase  of  five  years.  [Today,  of  course,  the  entrance  re¬ 
quirement  for  many  schools  is  two,  sometimes  three,  years  of  college  work.] 

“Length  of  course  has  increased  from  one  year  of  16  weeks  prior  to  1870 
to  four  full  years. 

“Curriculum  is  of  the  full-time,  pre-service  type.  There  is  no  recognition  of 
levels;  i.e.,  general  practitioner,  specialist,  research  dentist  [italics  mine]. 

“Number  of  persons  per  dentist  has  decreased  from  2500  in  1900  to  1800 
in  1920. 

“Number  of  students  has  increased  from  8,000  in  1900  to  9,000  in  1920. 

“For  every  ten  practitioners  at  present,  dental  schools  are  preparing 
between  eight  and  nine  successors.” 

^Leonard:  School  and  Society,  June  25,  1927. 
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Those  of  Dr.  Leonard’s  conclusions  which  concern  us  most  closely 
are  as  follows: 

“The  key  difficulties  which  must  be  faced  are  due  to  (a)  the  increased 
length  of  professional  courses  with  no  reference  to  levels,  and  (b)  the  preva¬ 
lence  of  pre-service  education  to  the  exclusion  of  post-service  facilities  for 
continuing  the  education  of  practitioners.  There  are  correlative  difficulties 
which  must  be  met,  such  as  the  increased  cost  of  professional  education  to 
students  under  preparation  in  such  important  callings  as  medicine  and  the 
ministry;  and  the  absence  of  a  system  of  guidance  by  which  adaptability  to 
the  profession  may  be  predetermined. 

“The  period  under  consideration  has  witnessed  the  breaking  up  of  unit 
professions  into  parts,  each  of  which  now  has  complete  identity.  This 
breaking-up  process  has  been  accompanied  by  a  high  degree  of  specializa¬ 
tion  and  the  development  of  levels.  Two  illustrations  will  suffice.  Twenty- 
five  years  ago  the  practice  of  dentistry  was  a  single  and  complete  unit.  The 
field  now  includes  numerous  callings  in  which  a  number  of  levels  are  clearly 
recognized.  In  one  level  would  be  the  dental  mechanic,  the  dental  nurse 
and  the  dental  hygienist;  in  another  the  general  practitioner,  the  orthodon¬ 
tist,  and  the  general  surgeon;  and  in  another  the  research  dentist.  In  like 
manner  the  legal  occupations  include  in  one  level  the  law  clerk;  in  another, 
the  general  practitioner;  in  another  a  wide  range  of  specialists;  and  in 
another  the  jurists.  While  specialization  is  to  be  found  in  the  educational 
programs  of  the  seven  professions  under  review  there  is  no  appreciable 
recognition  of  levels.  It  is  inconceivable  that  the  same  period  of  time  and 
the  same  curriculum  be  required  to  prepare  the  research  physician,  as  the 
specialist  or  the  general  practitioner.  It  is  equally  inconceivable  that  it 
requires  the  same  time  or  the  same  curriculum  to  educate  the  law  clerk  as 
the  jurist.  Yet,  considerations  as  simple  and  as  fundamental  as  these  have 
been  practically  neglected. 

“As  year  after  year  is  added  to  preliminary  preparation  and  to  the  actual 
period  of  professional  preparation,  the  tendency  is  to  adopt  the  post  at  the 
highest  level  as  the  aim  or  goal.  This  is  strikingly  illustrated  now  in 
medicine  and  law.  Another  illustration  will  soon  be  available  in  dentistry, 
at  the  rate  the  period  of  preparation  is  being  lengthened  in  schools  of  the 
university  type.  Some  workers  are  needed  at  the  top  posts  in  every  field, 
but  to  plan  a  scheme  of  education  which  is  primarily  adapted  for  the  top 
level  does  violence  to  actual  conditions  and  paves  the  way  for  the  develop¬ 
ment  of  inferior  and  independent  schools  for  the  lower  levels.” 
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Under  “observations,”  Professor  Leonard  remarks: 

“There  is  reflected  in  dentistry  and  medicine  the  great  increase  in  supply 
during  the  decade(s)  1890-1910,  which  probably  resulted  from  the  low 
standards  of  entrance  into  the  profession  and  the  influence  of  proprietary 
schools  so  nvunerous  at  this  time. 

“There  is  reflected  in  dentistry  and  law  during  earlier  decades  their 
recruiting  of  the  profession  by  means  of  apprenticeship.  The  rapid  increase 
in  graduates  at  present  will  tend  to  overcrowd  the  profession  unless  for  some 
reason  an  abnormal  demand  exists.” 

We  see  that  while  there  was  in  1920  a  10  to  20  per  cent  reduction  in 
the  probable  number  of  practitioners  shortly  to  begin  work,  the  num¬ 
ber  of  persons  per  dentist  had  decreased  from  2500  in  1900  to  1800  in 
1920.  Also  that,  notwithstanding  the  small  ratio  of  dental  care  given 
to  that  needed,  many  dentists  are  idle  a  great  deal  of  the  time. 

In  1923  I  made  a  survey,  through  the  postmasters  of  the  villages 
with  a  population  of  from  100  to  1000  in  the  state  of  Minnesota,  to 
learn  if  it  were  true,  as  the  stand-patters  were  always  crying,  that 
there  was  an  “alarming  shortage  of  dentists.”  There  were  replies 
from  454  of  the  504  villages  or  over  90  per  cent.  The  accompanying 
Summary  presents  the  numerical  results. 
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“it  will  be  noted  that  in  the  group  of  towns  of  from  400  to  499  population, 
only  fourteen  indicate  insufficient  service,  while  only  eight  (possibly  nine) 
ask  for  dental  service.  (In  general,  a  smaller  town,  unless  it  is  situated  in 
an  exceptionally  prosperous  and  well-settled  farming  community,  could 
hardly  support  a  full-time  dentist.)  In  the  group  of  750  to  1,000,  only  one 
town  indicates  insufficient  service.  These  figures,  as  a  whole,  hardly  bear 
out  the  statements  of  the  alarmists. 

“Analyses  of  other  communities  might,  and  doubtless  would  in  some 
cases,  show  other  and  less  gratifying  results.  There  is  an  important  feature 
of  the  general  situation,  however,  overlooked  in  this  often  superficial  criti¬ 
cism.  This  is  the  quality  of  the  dentists  now  supplied.  Many  of  them  are 
graduates  of  schools  whose  system  worked  not  for  proficiency  but  for  profit 
to  the  owners.  This  type  of  man  naturally  renders  inefficient  service. 
Still  worse,  recent  research  has  shown  much  of  his  work  to  be  absolutely 
harmful.  There  may  be  an  alarming  shortage  of  good  dentists. 

“A  constructive  attitude  toward  the  whole  question  involves  a  change 
throughout.  We  must  first  produce  a  type  of  dentist  who  can  meet  the 
demands  made  on  him  by  modern  science,  that  is,  an  oral  specialist,  with 
the  same  fundamental  training  as  any  other  specialist.  We  must  also  train 
large  numbers  of  skilled  technicians  who,  under  the  direction  of  the  special¬ 
ist,  will  perform  all  the  needed  technical  work.  This  will  involve  a  re¬ 
organization  of  the  present  educational  system;  but,  contrary  to  the  alarm¬ 
ists’  view,  it  will  not  involve  greater  expense  to  the  state  or  to  the  patient. 
The  specialist’s  training  will  be  somewhat  longer  than  the  present  course, 
the  technician’s  much  shorter. 

“Such  a  readjustment  might  in  the  end  benefit  the  smaller  communities 
of  less  than  500  population,  which  now  report  insufficient  service.  President 
Pritchett  of  the  Carnegie  Foundation  suggests  in  his  annual  report  for  1921 
that  such  communities  organize,  on  a  cooperative  basis,  a  medical  center 
where  their  needs  can  be  met  by  adequately  trained  specialists,  with  proper 
hospital  and  laboratory  facilities.  Such  a  center  would  automatically  in¬ 
clude  an  oral  specialist  with  the  necessary  number  of  trained  assistants. 
With  present  telephone  and  automobile  facilities,  no  community  under 
such  a  plan  need  lack  for  any  branch  of  medical  service.”* 

A  testimony  as  to  the  preparation  of  the  average  dentist  is  found  in 
a  recent  article  by  a  physician  on  “Oral  sepsis  in  relation  to  the  acci- 


*  This  is  practically  the  same  as  the  published  survey  in  the  Journal  of  the  American 
Medical  Association,  August  25,  1923. 
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dents  and  disasters  of  pregnancy.”*  This  article  is  a  careful  study, 
based  on  personal  experience,  with  a  two-fold  stated  purpose,  “to 
render  you  more  aware  of  the  serious  dangers  of  septic  foci  in  the 
mouth  by  attempting  to  show  you  a  close  relation  between  these  foci 
and  some  of  the  major  problems  of  obstetrics;  and,  second,  to  interest 
you  (and  I  hope  later  to  address  and  interest  the  Medical  Society)  in 
the  close  interrelationship  that  should  exist  between  the  dentist  and 
the  physician.”  The  writer  states: 

“K,  at  any  time,  I  seem  to  lean  with  a  rather  heavy  hand  on  the  errors 
of  my  dental  colleagues,  it  is  because  I  speak  as  an  outsider  with  no  axe  to 
grind  other  than  the  health  of  prospective  mothers.  You  know,  perhaps 
better  than  I  do,  the  errors  of  omission  and  commission  of  which  dentists 
have  been  guilty.  I  am  equally  aware  of  similar  and  even  greater  errors 
upon  which  the  medical  profession  can  be  condemned.  In  explanation  of 
these  cases,  I  want  to  stress  one  factor  that  may  be  of  more  than  passing 
interest  to  you.  All  the  cases  enumerated  have  been  referred  to  the  dentist 
because  of  my  clinical  diagnosis  of  probable  or  certain  oral  sepsis,  on  account 
of  the  evident  condition  of  the  mouth — to  put  it  in  plain  English,  simple 
inspection  of  the  mouth  convinced  me  of  the  strong  probability  of  sepsis 
because  of  a  rotten  dental  condition.  They  do  not  represent  a  collection 
of  obscure  cases  in  which  oral  sepsis  was  sought  because  no  other  cause 
could  be  found  and  the  x-ray  and  dental  detective  found  a  questionable 
area.  Further  indictment  of  the  dental  profession  lies  in  the  fact  that  the 
majority  of  my  patients,  referred  to  me  in  consultation,  were  people  in  good 
circumstances  and  had  all  suffered  much  from  many  dentists.  There  is  no 
case  in  these  lists  in  which  we  found  advanced  oral  sepsis  where  previous 
dental  practice  was  not  perfectly  evident.  Understand  that  I  do  not  mean 
by  this  that  in  each  instance  there  was  some  serious  dental  fault  committed, 
but  in  no  case  did  oral  sepsis  occur  as  a  spontaneous  disease  process.  .  .  . 

“The  dental  and  medical  professions,  more  particularly  the  latter,  have 
relegated  pathological  processes  in  and  around  the  teeth  to  a  special  posi¬ 
tion  in  the  pathological  world  and  have  failed  to  apply  the  commonly 
accepted  principles  in  the  prevention,  treatment  and  cure  of  these  processes. 
Many  intelligent  and  well-trained  diagnosticians  unhesitatingly  remove  the 
so-called  chronic  appendix  in  a  search  for  a  possible  focus  of  infection,  but 
listen  with  scant  attention  when  it  is  suggested  that  the  offending  place  is 

*  Seibels:  Journal  of  the  South  Carolina  State  Dental  Association,  Fall  and  Winter 
Number,  1930. 


SOCIO-ECONOMIC  PROBLEMS:  MEDICINE  AND  DENTISTRY  665 


the  apex  of  a  devitalized  tooth.  This  condition  is  due  to  two  things:  First, 
the  failure  of  dentists  in  general  to  equip  themselves  to  do  more  than  to 
plug  and  to  draw  teeth  and,  therefore,  they  have  built  for  themselves  no 
dignified  place  in  scientific  medicine;  and,  second,  because  the  doctors  have 
been  inclined  to  feel  that  having  teeth  and  losing  them  was  like  having 
babies  and  losing  them;  that  is,  an  act  of  God  rather  than  criminal  negligence. 
Both  professions  have  been  guided  by  superstition  rather  than  reason  when 
dealing  with  dental  pathology  associated  with  pregnancy.” 

The  “shortage”  cry  and  the  “poor  boy”  argument  constitute  the 
chief  stock  in  trade  of  the  interests  opposed  to  higher  standards  in 
dental  education.  The  same  objections  were  urged — by  correspond¬ 
ing  interests — against  improvements  in  medical  education  following 
the  excellent  survey  of  conditions  made  in  1910  by  Dr.  Abraham 
Flexner.  These  were  cited  by  Dr.  Flexner  in  his  admirable  report  to 
the  Carnegie  Foundation  on  his  findings:^® 

“A  powerful  ....  and  profitable  vested  interest  tenaciously  resists 
criticism  from  that  point  of  view;  not,  of  course,  openly.  It  is  too  obvious 
that  if  the  sick  are  to  reap  the  full  benefit  of  recent  progress  in  medicine,  a 
more  uniformly  arduous  and  expensive  medical  education  is  demanded. 
But  it  is  speciously  argued  that  improvements  thus  accomplished  will  do 
more  harm  than  good;  for  whatever  makes  medical  education  more  difiE- 
cult  and  more  costly  will  deplete  the  profession  and  thus  deprive  large 
numbers  of  all  medical  attention  whatsoever,  in  order  that  a  fortunate 
minority  may  get  the  best  possible  care.  It  is  important  to  forestall  the 
issue  thus  raised;  otherwise  it  will  crop  out  at  every  turn  of  the  following 
discussion,  in  the  effort  to  justify  the  existing  situation  and  to  break  the 
force  of  constructive  suggestion.  .  .  .  (pp.  12-13). 

“We  may  safely  conclude  that  our  methods  of  carrying  on  medical  edu¬ 
cation  have  resulted  in  enormous  over-production  at  a  low  level,  and  that, 
whatever  the  justification  in  the  past,  the  present  situation  in  town  and 
country  alike  can  be  more  effectively  met  by  a  reduced  output  of  well 
trained  men  than  by  further  inflation  with  an  inferior  product. 

“The  improvement  of  medical  education  cannot  therefore  be  resisted  on 
the  ground  that  it  will  destroy  schools  and  restrict  output;  that  is  precisely 
what  is  needed  (p.  16).  [President  Pritchett  in  his  introduction  stated]:  It 

'**  Flexner:  Medical  Education  in  the  United  States  and  Canada,  with  an  introduction 
by  Henry  S.  Pritchett;  a  Report  to  the  Carnegie  Foundation  for  the  Advancement  of 
Teaching,  Bulletin  No.  4,  1910. 
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is  clear  that  the  poor  boy  has  no  right  to  go  into  any  profession  for  which  he 
is  not  willing  to  obtain  adequate  preparation;  but  the  facts  set  forth  in  this 
report  make  it  evident  that  this  argument  is  insincere,  and  that  the  excuse 
which  has  hitherto  been  put  forward  in  the  name  of  the  poor  boy  is  in 
reality  an  argument  in  behalf  of  the  poor  medical  school. 

“The  truth  is  that  existing  conditions  are  defended  only  by  way  of  keeping 
unnecessary  medical  schools  alive.  The  change  to  a  higher  standard  could 
be  fatal  to  many  of  them  without  in  the  least  threatening  social  needs. 
Momentarily  there  would  be  a  sharp  shrinkage.  But  forethought  would 
be  thus  effectively  stimulated;  trained  men  would  be  attracted  into  the 
field;  readjustment  would  be  complete  long  before  any  community  felt  the 
pinch.  Despite  prevailing  confusion — legal,  popular,  and  educational — as 
to  what  good  training  in  medicine  demands,  the  enrolment  in  the  schools 
which  have  during  the  last  four  years  required  two  or  more  years  of  college 
work  is  already  1189  students,  and  is  increasing  rapidly”  (p.  46). 

Practically  every  word  of  this  is  true  of  dental  education  today,  so 
badly  have  we  lagged  behind  medicine  on  the  educational  side.  The 
report  just  cited  was  at  once  followed  by  many  of  the  indicated  im¬ 
provements  in  medical  education;  a  great  number  of  proprietary 
schools  went  out  of  business.  Other  schools  became  bona  fide  uni¬ 
versity  schools.  Financial  endowments  were  liberally  made,  and 
impetus  given  to  important  curricular  and  organizational  changes 
that  are  still  in  process  of  working  out.  Medical  education,  with  all 
its  faults,  is  alive  and  kicking.  President  Pritchett  stated  un¬ 
equivocally  in  the  Report  on  Medical  Education  the  fundamental 
necessity  for  the  future,  if  improvements  were  to  be  actual,  not  merely 
on  paper: 

“In  view  of  these  facts,”  he  wrote,  “progress  for  the  future  would  seem  to 
require  a  very  much  smaller  number  of  medical  schools,  better  equipped  and 
better  conducted  than  our  schools  now  as  a  rule  are;  and  the  needs  of  the 
public  would  equally  require  that  we  have  fewer  physicians  graduated 
each  year,  but  that  these  should  be  better  educated  and  better  trained. 
With  this  idea  accepted,  it  necessarily  follows  that  the  medical  school  will, 
if  rightly  conducted,  articulate  not  only  with  the  university,  but  with  the 
general  system  of  education.  Just  what  form  that  articulation  must  take 

will  vary  in  the  immediate  future  in  different  parts  of  the  country . 

W ith  reasonable  prophecy  the  time  is  not  far  distant  when,  with  fair  respect  for 
the  interests  of  the  public  and  the  need  for  physicians,  the  articulation  of  the 
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medical  school  with  the  university  may  be  the  same  throughout  the  entire 
country.  For  in  the  future  the  college  or  the  university  which  accepts  a 
medical  school  must  make  itself  responsible  for  university  standards  in  the 
medical  school  and  for  adequate  support  for  medical  education.  The  day 
has  gone  by  when  any  university  can  retain  the  respect  of  educated  men, 
or  when  it  can  fulfil  its  duty  to  education,  by  retaining  a  low  grade  profess¬ 
ional  school  for  the  sake  of  its  own  institutional  completeness”  (p.  xi). 

This  points  the  way  for  dental  education  today.  Too  few  dental 
schools  with  nominal  university  affiliations  meet  the  above  require¬ 
ments.  In  one  large  “university”  school  students  receive  no  credit 
for  any  part— or  all—  of  their  course,  in  the  fine  medical  school  of  the 
same  university.  The  dean  of  the  latter  school  wrote  me:  “The 
schools  are  as  separate  and  distinct  as  though  thousands  of  miles 
apart.”  In  another  large  “university”  school,  dental  students,  after 
six  years  of  higher  education,  receive  one  year  of  premedical  credit  in 
the  medical  school.  This  simple  fact  alone  condemns  the  nature  of 
the  university  affiliation.  Fundamental  sciences  should  all  be  taught 
in  the  medical  school.  Dental  students  should  do  equal  work,  and 
receive  equal  credit,  wdth  medical  students.  In  a  real  university  dental 
school  I  know,  students  transferring  to  medicine  receive  practically  full 
credit  for  two  preprofessional  and  two  preclinical  years.  They  need 
only  two  more  years  in  the  medical  school  to  graduate.  President 
Pritchett,  in  an  address  before  the  medical  and  dental  societies  of 
Santa  Barbara  County,  California,  March,  1925,  on  “Medicine  and 
Dentistry,”  stated 

“It  is  perfectly  clear  that  dentistry  is  a  form  of  health  service  that  must 
be  made  an  oral  specialty  of  medicine  or  the  equivalent  thereto.  ...  If 
dentistry  having  been  developed  and  established  as  an  independent  form  of 
organized  health  service,  can  become  the  full  equivalent  of  an  oral  specialty 
in  medicine,  and  will  accomplish  this  in  good  order  and  without  economic 
waste,  as  it  appears  inclined  to  do,  then  few  would  welcome  the  needless 
embarrassment  of  forcibly  including  it  in  conventional  medicine.  If  den¬ 
tistry  as  now  organized  does  not  develop  the  full  health  service  equivalent 
of  an  oral  specialty  in  medicine,  public  interest  will  ultimately  require  the 
creation  of  a  specialty  of  medicine  to  render  oral  health  service.” 

“  Pritchett:  Journal  of  the  American  Dental  Association,  August,  1926. 
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Six  years  later,  the  question,  I  think,  may  well  be  raised  as  to  whether 
dentistry  has  done  this — and  whether  it  is  at  all  sincerely  inclined  to 
do  this.  Dean  Rappleye’s  statement  last  year  before  the  Ohio  State 
Medical  Association,^*  might  well  have  been  written  for  dentistry: 

What  we  need  is  a  constructive  and  sustained  program  directed  and 
supported  by  the  best  brains  of  the  medical  profession  which  will  aim  to 
provide,  control  and  retain  leadership  in  health  matters  and  in  the  program 
of  medical  services  through  proper  organization  of  the  profession,  sound 
schemes  of  medical  and  postgraduate  education  and  wise  constructive  public 
policy  and  publicity.  That  is  the  challenge  to  the  organized  medical  pro¬ 
fession  in  this  country  which  can  only  be  met  by  wise,  far-seeing,  unselfish, 
constructive  leadership.” 

In  my  opinion,  the  only  way  to  attain  this,  so  far  as  dentistry  is  con¬ 
cerned,  is  for  the  best  university  schools  in  medicine  and  dentistry 
to  get  together,  and  evolve  an  experimental  program  in  education 
more  in  harmony  with  the  spirit  of  the  times. 

The  editor  of  Law  Notes  wrote  a  paragraph,  quoted  on  the  cover  of  a 
journal  for  medical  readers,  that  every  professional  man  might  well 
ponder. 

“If  there  is  such  a  thing  as  a  profession  as  a  concept  distinct  from  a  voca¬ 
tion  it  must  consist  in  the  ideals  which  its  members  maintain,  the  dignity  of 
character  which  they  bring  to  the  performance  of  their  duties,  and  the  aus¬ 
terity  of  the  self-imposed  ethical  standards.  To  constitute  a  true  profession 
there  must  be  ethical  traditions  so  potent  as  to  bring  into  conformity  mem¬ 
bers  whose  personal  standards  of  conduct  are  at  a  lower  level,  and  to  have 
an  elevating  and  ennobling  effect  on  those  members.  A  profession  cannot 
be  created  by  resolution  or  become  such  over  night.  It  requires  many 
years  for  its  development,  and  they  must  be  years  of  self-denial,  years  when 
success  by  base  means  is  scorned,  years  when  no  results  bring  honor  except 
those  free  from  the  taint  of  unworthy  methods.” 

In  closing  I  should  like  to  read  from  an  editorial  that  appeared  a 
few  weeks  ago  in  the  New  York  Times: 

.  .  .  There  are  things  more  powerful  than  politics.  Economic 
forces  are  too  mighty  for  the  most  astute  politician.  He  cannot  in  advance 

“  Rappleye;  Ohio  State  Medical  Journal,  September,  1930. 

^^Schumaker:  American  Medical  Association  Bulletin,  November,  1930. 
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take  them  into  his  reckoning,  and  when  they  develop  their  terrible  energy, 
he  is  seen  to  be  only  puny  by  comparison.  It  is  no  time  for  political  leaders 
to  be  wise  in  their  own  conceit.” 

The  situation  might  be  summarized  as  follows: 

To  be  truly  a  professional  man,  the  dentist  should  be  a  cultivated 
person,  with  the  scientific  attitude  and  method,  and  with  an  apprecia¬ 
tion  of  knowledge  for  its  own  sake. 

Resolutions  and  legal  enactments  cannot  make  a  profession. 

Scientific  research,  as  well  as  scientific  diagnosis,  are  badly  needed 
in  dentistry.  They  require  men  with  genuine  university  training  and 
outlook. 

Scientific  dental  service  should  be  universally  available  at  a  moder¬ 
ate  cost.  This  is  possible  only  through  a  reorganized  system  of 
education  and  practice,  with  a  reduction  of  the  time  now  wasted  in 
education,  and  of  the  enormous  overhead  carried  by  numbers  of 
private  offices.  This  can  be  effected  by: 

(a)  Education  on  varying  levels.  It  is  not  necessary  to  spend  six  years 
in  a  university  to  learn  many  of  the  routine  tasks  that  now  constitute  a 
large  part  of  general  dental  practice. 

(b)  Extension  of  group  practice  and  of  dental  clinics.  (This  does  not 
imply  the  elimination  of  private  offices.) 

To  attain  this  the  leading  university  medical  and  dental  schools 
should  as  soon  as  possible  begin  conferences  on  experimental  solutions 
of  this  problem. 

Politics  will  not  stem  the  tide  of  social  and  economic  forces  now 
sweeping  over  various  professions,  including  dentistry. 

TV.  DISCUSSION 

H.  J.  Kauffer,  D.D.S.  (New  York  City):  I  am  very  much  interested  in 
what  Dean  Owre  has  said.  In  principle  it  sounds  well,  but  I  question  its 
practicability  for  the  reason  that  the  gold-medal  man  of  his  class  is  rarely 
the  outstanding  man  of  his  class  after  twenty  years  of  practice.  Some 
prominent  men,  not  only  in  dentistry  but  also  in  medicine  and  other  pro¬ 
fessions,  having  flunked  in  a  subject  at  college,  later  become  specialists  in 
that  very  subject  and  are  regarded  as  authorities  in  this  particular  specialty. 
There  are  many  such  instances.  Therefore,  the  question  I  ask  is:  How  is 
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Dean  Owre  going  to  select  this  special  diagnostic  man  for  dentistry,  this 
specialist  in  dentistry,  from  the  young  men  whom  he  educates? 

Alonzo  M.  Nodine,  D.D.S.,  L.D.S.,  R.C.S.,  L.R.C.P.,  M.R.C.S.  (New 
York  City):  I  would  be  very  pleased  if  Dr.  Owre  w’ould  be  so  kind  as  to 
make  a  little  clearer  some  of  the  proposals  outlined  in  his  paper.  If  I 
understand  him  correctly  he  suggests  that,  in  the  interest  of  economy  for 
the  greater  mass  of  the  people,  dentistry  be  carried  on  by  dental  diag¬ 
nosticians  presiding  over  or  overseeing  or  outlining  the  operations  or  tech¬ 
nical  procedures  carried  out  by  other  persons  especially  trained  for  these 
various  operations  or  procedures.  Is  it  contemplated  that  these  various 
specialists  be  trained  from  the  start  of  their  training  as  specialists,  or  will 
they  be  given  additional  training  in  the  sp)ecialty  to  which  they  will  devote 
themselves  after  having  shown  or  developed  an  aptitude  or  skill  in  general 
practice  for  the  specialty?  Some  have,  for  various  reasons,  believed  it 
better  to  train  specialists  from  the  beginning,  rather  than  have  them  evolve 
as  specialists  from  general  practice.  In  medicine  it  has  been  considered 
by  most  men  that  better  specialists  are  obtained  when  they  are  developed 
from  a  background  of  general  practice.  Further,  will  Dr.  Owre  be  so  kind 
as  to  make  clear  the  exact  background  or  educational  qualifications  he 
believes  desirable  or  necessary  for  this  diagnostician  or  directing  specialist 
to  have?  Are  we  to  understand  that  this  diagnostician  or  dental  director 
should  be  a  medical  man,  a  dentist  only,  or  does  he  suggest  that  he  be  both  a 
medical  man  and  a  dentist?  Or  does  he  propose  that,  if  a  dentist  is  thought 
of  to  carry  out  the  functions  of  this  diagnostician  and  dental  director,  he 
be  given  a  partial  medical  training  in  addition  to  his  dental  training?  Or 
does  he  have  in  mind  a  medical  man  with  additional  training  in  dental 
subjects?  In  other  words  is  the  proposed  diagnostician  or  dental  director 
to  be  a  man  with  a  medical  background  and  training  and  outlook  who  in 
addition  has  some  training  and  familiarity  with  dental  procedures,  or  is  he 
to  be  a  man  with  a  dental  training,  background  and  outlook  who  in  addi¬ 
tion  has  some  training  and  familiarity  with  medicine? 

A.  Bern  Hirsh,  M.D.  (New  York  City):  I  regret  that  the  men  who  spoke 
this  evening  did  not  reach  an  audience  of  thousands.  I  trust  that  when  the 
papers  and  the  remarks  of  Mr.  Brosnan  and  other  speakers  appear  in  print 
they  may  have  so  wide  a  circulation,  both  in  medical  and  in  dental  and  other 
allied  fields,  that  they  will  arouse  the  conscience  of  the  professions  and  so 
attain  the  betterment  that  surely  is  demanded.  Mr.  Brosnan  referred  to 
the  paper  of  Dr.  Heyd — his  recent  inaugural  address  as  President  of  the 
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Medical  Society  of  the  County  of  New  York.  We  printed  that  in  the  New 
York  Medical  Week  early  in  March,  as  we  did  also  in  succeeding  issues  other 
formal  papers  along  this  line:  that  of  Dr.  Samuel  Kopetzky  on  “founda¬ 
tions”  and  their  relation  to  medical  practice,  in  which  the  abuses  (for  there 
are  such)  of  certain  of  these  foundations  (I  do  not  refer  to  those  of  Rocke¬ 
feller  or  Carnegie)  are  formulated,  and  reform  demanded  just  as  much  as  is 
called  for  in  the  teaching  of  medicine  and  dentistry;  also  the  address  of  Dr. 
Terry  Townsend  on  “the  hospital  and  the  physician,”  which  bears  in  a 
formal  way  on  what  is  required  to  improve  the  status  of  the  dentist,  the 
physician.  These  papers  were  the  result  of  several  years  of  careful  investi¬ 
gation  and  study.  Copies  of  them,  which  should  be  read  widely,  may  be 
obtained  by  writing  to  each  of  these  gentlemen,  for  no  special  effort  was 
made  otherwise  to  circulate  reprints. 

I  want  to  refer  briefly  to  a  phase  of  conditions  that  touches  the  career  of 
the  dentist  at  present,  but  which  has  not  been  mentioned.  We  are  wit¬ 
nessing  two  attacks  in  current  literature  upon  the  profession,  speaking  of 
dentistry  and  medicine  as  one  in  this  respect,  that  looks  suspiciously  like 
an  organized  campaign  of  enmity.  One  attack  includes  many  baseless 
charges  in  the  lay  magazines.  This  situation  has  attracted  too  little  atten¬ 
tion  from  the  professional  public.  It  is  a  situation  that  the  profession  is 
compelled  to  face  and,  in  the  language  of  General  Pershing,  calls  for  vigorous 
counter-attack  to  protect  the  profession  as  such.  The  other  we  faced 
quite  recently  in  the  New  York  legislature — a  combination  of  questionable 
cults  to  obtain  a  legal  status  to  practise  medicine.  I  refer  to  the  effort  of 
the  chiros,  the  physios  and  the  osteos  (in  American  parlance)  to  carry  on 
with  their  own  boards  of  examiners,  a  situation  which  means  unrestricted 
license.  Fortunately,  by  last-minute  efforts  of  the  professions,  these 
schemes  did  not  come  to  fruition. 

The  bill  of  the  chiropractors  was  recently  condemned  in  most  vigorous 
language  by  the  Governor  of  Delaware  when  he  vetoed  their  bill  as  it  had 
passed  the  complacent  Delaware  legislature.  The  bill  of  the  chiros  was 
actually  passed  by  the  lower  house  here  in  New  York.  Think  of  the  fact 
that  400  of  this  ilk  were  temporarily  able  to  have  a  greater  influence  with 
legislators  than  thousands  of  legitimate  dentists  and  physicians!  The  bill 
of  the  lay  physiotherapists,  who  in  1926  had  obtained  a  legal  status  to  carry 
on  under  the  direction  of  physicians,  would  have  permitted  them  to  practise 
medicine  without  supervision!  Fortunately,  their  bill  did  not  come  out  of 
committee.  The  bill  of  the  osteopaths,  licensing  them  to  carry  on  surgery 
for  which  they  have  not  been  trained,  actually  passed  the  Senate  but  failed 
in  the  Assembly.  I  mention  these  conditions  because  it  is  absolutely 
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necessary,  if  legitimate  dentistry  and  medicine  are  to  carry  on  and  the 
public  is  to  be  protected,  for  the  dentist,  the  medical  practitioner,  and  the 
pharmacist,  to  combine,  and  by  systematic  organization  prevent  any  repeti¬ 
tion  of  such  a  serious  situation. 

I  rvant  to  mention,  in  closing,  my  appreciation  of  Mr.  Brosnan’s  optimistic 
outlook  for  the  profession.  I  hope  that  conditions  will  enable  him  to  con¬ 
tinue  to  hold  that  attitude.  I  conclude  by  insisting  that  all  of  us  should 
remember  and  add  to  the  clarion  call  of  O’Connell:  “Agitate  w'thin  the 
profession;  agitate,  and  again  agitate!” 

Edward  Frankel,  Jr.,  M.D.,  F.A.C.S.  (New  York  City):  I  have  had  the 
privilege  for  the  last  three  years  of  serving  as  the  Secretary  of  the  Legislative 
Committee  of  the  Medical  Society  of  the  County  of  New  York,  and  it  would 
be  interesting  to  all  of  you  if  you  could  see  copies  of  the  bills  relating  to  the 
cults  of  which  Dr.  Hirsch  speaks.  They  are  indeed  most  cleverly  contrived 
bills,  as  Mr.  Brosnan  will  tell  you.  They  are  so  cunningly  constructed  that 
nine  of  us  sit  in  conference  and  go  over  these  bills,  picking  them  to  pieces 
to  find  out  where  the  joker  is.  There  is  invariably  at  least  one  in  each. 
The  organization  of  the  cults,  which  Dr.  Hirsch  mentions,  is  very  strong, 
solid  and  massive.  These  cults  have  a  great  deal  of  money  behind  them, 
and  they  undoubtedly  have  excellent  legal  talent  helping  them,  because  in 
reading  these  bills  the  average  legislator  says:  “Well,  why  not?  They  are 
not  doing  anything  wrong.  They  are  going  to  have  state  boards  just  like 
the  medical  men  and  the  dentists.  Let  them  go  ahead.”  One  of  the 
osteopathic  bills  was  very  amusing  in  that  it  permitted  an  osteopath  to  do 
any  type  of  surgery  provided  he  had  nothing  to  do  with  a  body  cavity.  Of 
course,  the  question  arises  when  is  a  part  of  the  body  a  cavity  and  when  is 
it  not  a  cavity?  I  am  very  glad  to  say  there  was  enough  stamina  on  the 
part  of  the  medical  profession  during  the  sessions  of  the  legislature,  in 
sending  telegrams  and  letters  to  the  legislators — trying  thereby  to  exercise 
influence  in  the  right  direction — to  prevent  the  passage  of  these  bills.  I  am 
afraid  the  day  is  coming  when  some  of  the  bills  will  go  through  unless  we 
maintain  the  utmost  vigilance,  as  has  been  indicated,  for  the  cults  grow 
stronger  and  stronger  every  year.  Do  you  agree,  Mr.  Brosnan? 

Mr.  Brosnan:  That  is  true.  I  think  that  if  it  were  not  for  the  vigilance  of  the  Legis¬ 
lative  Committee  of  the  Medical  Society  of  the  State  of  New  York,  the  recent  chiro¬ 
practic  bill  might  have  gone  through.  It  was  ordered  out  of  the  committee  at  the  last 
minute. 
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Dr.  Frankel  {continuing) :  They  hold  oflF  until  the  eleventh  hour  and  try 
to  put  their  bills  through  in  that  way.  These  matters  were  very  interesting 
to  me  and  I  thought  they  might  be  interesting  to  you  also.  Copies  of  these 
bills  are  available  to  you.  I  know  you  will  enjoy  reading  them  because 
they  are  masterpieces  of  involved  and  subtle  legal  phraseology. 

Oscar  J.  Chase  D.D.S.  {New  York  City):  I  don’t  know  whether  this 
association  will  make  any  provision  for  the  publication  of  the  papers,  but  I 
think  they  are  so  important  that  they  should  receive  wide  publication.  I 
was  very  much  interested  in  Dr.  Owre’s  paper,  and  the  manner  in  which  he 
presented  it;  in  fact,  I  want  to  congratulate  all  the  essayists.  As  many  of 
you  know,  I  spent  a  year  with  much  of  what  Dr.  Owre  has  written  because 
there  has  been  a  great  deal  of  discussion  about  it.  I  agree  with  much  of 
what  Dr.  Owre  has  said  tonight  and  at  other  times.  I  don’t  agree  with  Dr. 
Owre  on  the  plan  of  “varying  levels”  in  dental  education.  I  can’t  quite 
understand  how  that  would  work  out.  It  may  be  ideal,  but  it  doesn’t  seem 
to  be  practicable. 

John  Miller,  B.S.,  D.D.S.  {New  York  City):  May  I  ask  Dr.  Owre,  as 
my  first  question:  Is  the  dental  specialist  to  be  expert  in  every  specialty  of 
dentistry  so  he  may  be  able  to  check  up  the  work  that  is  being  done  by 
the  dental  technician.  Another  thing:  will  the  dental  technician  to  be 
trained,  say,  in  one  year,  be  able,  for  example,  to  make  as  good  an  inlay  as 
the  dental  graduate  who  has  had  four  years  of  training  and  then  probably 
needs  postgraduate  instruction? 

H.  S.  Dunning,  D.D.S.,  M.D.,  F.A.C.S.  {New  York  City):  One  of  the 
weakest  points  in  the  practice  of  dentistry  today  is  that  only  about  10  per¬ 
cent  of  the  public  really  get  any  dental  service.  I  feel  that  it  would  be  good 
to  increase  the  clinical  opportunities  of  the  average  dentist,  and  to  establish 
more  dental  clinics,  so  that  the  p)Oor  could  obtain  dental  service  as  they  do 
nose,  throat,  eye,  and  other  medical  and  surgical  treatment,  practically  for 
nothing.  I  have  felt  for  a  long  while  that  the  young  man  just  getting  out  of 
college  should  immediately  bury  himself  in  some  clinic  or  some  hospital 
where  he  could  help  to  care  for  the  poor  people  suffering  from  dental  disease: 
One  of  the  reasons  that  dentistry  has  not  received  money  from  the  large 
foundations  comparable  to  the  amounts  spent  for  law,  medicine,  and  other 
learned  professions,  is  that  dentistry  has  not  been  brought  to  the  public. 
There  are  not  enough  clinics.  The  poor  cannot  afford  private  dentistry, 
so  they  just  get  along  without  it.  I  think  that  if  we  were  more  closely  allied 
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to  medicine,  we  could  get  more  money  for  research  and  for  larger  clinics; 
and  we  could  begin  to  give  the  public  some  real  dental  service. 

Harold  J.  Leonard,  D.D.S.,  B.A.  (New  York  City):  It  seems  to  me  the 
idea  of  having  dentistry  and  medicine  on  varying  levels  is  something  of  a 
bugaboo — more  than  it  needs  to  be.  I  should  like  to  answer  Dr.  Miller’s 
question  to  some  slight  extent.  Some  years  ago  I  had  the  opportunity  of 
starting  a  clinic  in  a  university — a  dental  clinic  in  which  I  had  to  select 
about  a  dozen  practitioners  to  do  various  types  of  dental  work.  I  was  re¬ 
sponsible  for  the  grade  of  work  that  went  on  in  that  institution.  Although 
I  personally  could  not  have  performed  many  of  the  pieces  of  work  as  well  as 
they  were  done  by  the  men  under  me — because  I  wasn’t  doing  that  type  of 
technical  work — I  was  able  to  tell  whether  they  were  doing  creditable  work 
from  both  mechanical  and  biological  standpoints.  It  seems  to  me  that  it  is 
not  absolutely  necessary  that  the  man  who  is  responsible  for  the  work  must 
himself  be  better  trained  in  all  the  technical  work  than  the  men  who  would 
work  under  him. 

Another  bugaboo  is  the  idea  that  if  we  had  varying  levels,  that  is,  if  we 
had  men  trained  to  do  the  very  fine  scientific  and  health-service  work  with 
men  working  under  them  who  could  do  the  technical  things,  the  latter 
would  be  likely  to  seek  legislation  which  would  give  them  an  independent 
status.  This  liability,  it  seems  to  me,  exists  only  where  the  technical  men 
feel  that  they  are  being  “gypped”  in  some  way.  At  present  a  large  number 
of  laboratory  men  do  nine-tenths  of  the  laboratory  work  for  certain  prac¬ 
titioners,  They  are  getting  out  of  this  work  about  a  tenth  of  the  actual 
fees  that  are  being  paid.  They  feel  that  it  is  unfair  that  the  dentist  should 
take  the  impressions — and  not  very  good  impressions  at  that — and  that 
they,  the  laboratory  men,  doing  the  actual  work  in  the  case,  should  get 
perhaps  only  a  tenth  of  the  actual  fee  that  is  paid  for  the  case.  Feeling 
unjustly  treated,  they  are  looking  for  legislative  relief. 

In  the  hospitals  there  are  all  kinds  of  technicians — men  and  women  who 
are  working  happily  in  their  various  technical  branches — but  there  is  no 
thought  there  that  they  are  going  to  the  legislature  and  demand  independent 
status  so  that  they  can  go  out  and  do  independent  Wassermanns  or  blood 
counts  or  anything  else  without  any  relationship  to  the  physicians.  It 
seems  to  me  a  similar  situation  could  be  developed  gradually  in  dentistry. 
It  could  not  come  all  at  once;  it  would  have  to  be  a  gradual  development. 

Theodor  Blum,  D.D.S.,  M.D.,  F.A.C.D.  (New  York  City):  The  first  two 
papers  tonight  accord  with  our  knowledge  on  these  subjects,  but  it  is  usually 
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the  remarks  made  by  the  third  essayist,  Dean  Owre,  that  arouse  opposition. 
If  we  consider,  first  of  all,  that  the  medical  profession  is  just  as  badly  off  as  the 
dental  profession,  so  far  as  education  and  practice  and  care  of  the  public  is 
concerned,  I  think  we  will  feel  a  little  easier.  Then  if  we  also  remember  that 
Dean  Owre’s  remarks  and  plans  are  just  an  attempt  at  a  solution  and  must 
not  necessarily  be  entirely  correct  or  entirely  wrong — a  plan  upon  which 
further  thought  can  be  imposed  and  which  finally  would  also  give  further 
stimulus  to  other  plans — then,  again,  we  can  feel  a  little  more  at  ease.  I 
think  there  is  some  truth  in  his  remarks.  Some  years  ago  I  myself  made 
similar  statements.  For  instance,  there  was  a  discussion,  in  Albany  at  a 
meeting  of  the  State  Dental  Society,  in  regard  to  dental  hygienists.  I  had 
the  nerve  at  that  time  to  say  that  it  is  not  so  impossible  that  the  dental 
hygienist  in  the  future  might  be  called  upon  and  trained  to  take  care  of 
children’s  teeth.  Drs.  Downing  and  Ottolengui  were  very  much  aroused  by 
this  revolutionary  remark.  I  called  Dr.  Ottolengui’s  attention  to  the  fact 
that  he  was  one  of  the  first  to  advocate  the  establishment  of  a  new  profes¬ 
sion,  that  of  dental  hygienist,  which  in  itself,  with  the  sanction  of  the 
dentist,  took  away  from  the  dentist  the  so-called  prophylactic  treatment. 

A  number  of  comparisons  have  been  made  in  regard  to  technicians  in 
different  phases  of  medical  practice  which  I  don’t  think  are  correct.  But  if 
we  consider  Dean  Owre’s  remarks  as  just  plans,  that  is,  as  attempts  at 
solutions,  I  think  we  would  be  stimulated  to  look  for  further  enlightenment 
and,  putting  our  shoulders  to  the  wheels,  to  try  to  do  something  for  the 
public  and  the  profession. 

Maurice  Lenz,  M.D.  {New  York  City):  One  of  the  most  interesting  ways 
of  solving  the  problem  of  the  cost  of  medical  care  from  the  economic  stand¬ 
point  that  I  have  come  across  was  during  a  recent  visit  to  Havana,  Cuba. 
Men  coming  from  the  same  parts  of  Spain  have  organized  societies,  and  have 
their  own  clubs  and  hospitals.  If  a  society  member  becomes  ill,  he  may  go 
to  the  out-  or  in-patient  department  of  the  society’s  hospital,  and  all  ex¬ 
penses  of  the  medical  care  are  borne  by  the  organization.  The  cost  of 
joining  such  society  is  about  two  dollars  a  month.  I  went  to  one  of  these 
hospitals  belonging  to  the  Society  of  Asturian.  There  were  a  number  of 
well-equipped  buildings.  The  staff  of  physicians,  partly  of  younger  men 
on  full-time  duty,  received  salaries  of  from  $1200  to  $2000  a  year.  Older 
visiting  men  on  half-time  duty,  who  directed  the  service,  received  salaries 
proportionately  higher.  The  society  has  80,000  members,  many  of  whom 
live  out  of  town  and  do  not  take  advantage  of  the  hospital  service.  The 
income  of  this  society  is  about  $160,000  a  month. 
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Dr.  Hirsh:  May  I  add  some  infonnation?  Dr.  Lenz  has  referred  to  the  Spanish  peo* 
pie’s  medical  dubs  in  Havana.  Speaking  lately  to  a  gentlemam  who  had  been  down 
there,  and  likewise  had  investigated  the  subject,  he  told  me  that  the  Cuban  physicians 
themselves,  other  than  those  among  the  Spaniards  who  have  come  there,  most  vigorously 
condemn  these  organizations  as  being  segregating,  as  breaking  up  the  morale  of  the  medical 
profession  in  Cuba,  and  as  depriving  the  local  physicians  and  the  mass  of  the  people  of 
equal  opportunities. 

Moses  Diamond,  D.D.S.  {New  York  City)'.  There  are  a  number  of  ways 
of  approaching  the  treatment  of  disease.  One  method,  of  course,  is  to  at¬ 
tempt  to  treat  merely  symptoms  of  disease,  which  is  an  empiric  method  of 
approach.  Another  method  is  an  attempt  to  find  the  causes  of  the  symp¬ 
toms.  That  analogy  can  very  well  be  used  in  our  present  discussion  of  the 
social-economic  conditions.  One  method  is  palliative.  It  attempts  merely 
to  treat  symptoms.  While  that  may  do  for  a  certain  convenient  period  of 
time,  yet  it  by  no  means  gets  to  the  root  of  the  difficulty.  The  causative 
factors,  which  have  been  very  clearly  presented  by  Dean  Owre,  lie  in  basic 
education.  I  believe  the  ideas  that  Dean  Owre  has  been  presenting  for 
some  time  are  comparable  to  those  of  the  pioneer  scientific  workers  in  the 
fields  of  physics  or  chemistry.  The  fundamental  laws  as  formulated  by 
these  workers  do  not  reach  the  persons  who  execute  or  appreciate  the  pos¬ 
tulated  laws  until  sometime  later.  But  as  results  of  these  basic  laws  there 
have  been  developed  our  automobiles,  airplanes,  electrical  equipment, 
etc. — very  great  development  in  industrial  activities  all  over  the  world. 
That  is  evidence  of  growth. 

Just  what  the  practical  outcome  of  the  ideas  of  Dean  Owre  will  be  relative 
to  the  eventual  practice  of  dentistry  is  not  very  important  at  present.  The 
real  issue  is  the  basic  problem  involved;  and  that  issue,  I  feel  with  Dean 
Owre,  rests  in  the  field  of  education.  The  practical  details  will  eventually 
take  care  of  themselves  as  the  basic  ideas  are  more  widely  appreciated. 

John  L.  Kelly,  D.M.D.  (New  York  City):  Four  cardinal  principles  are  to 
be  observed  in  dental  economics  to  make  dentistry  a  success  for  the  prac¬ 
titioner  and  a  satisfactory  undertaking  for  all  patients  who  resort  to  it. 
In  the  first  place  there  is  integrity,  for  perhaps  in  no  other  profession  outside 
of  medicine  does  the  public  rely  so  much  upon  the  “honor”  of  the  man  whose 
aid  is  sought  when  health  is  threatened.  The  necessity  for  intelligence  is 
obvious.  Many  fifty-cent  students  are  burdened  with  a  ten-thousand 
dollar  education.  Dentistry  will  do  well  to  discourage  this  type.  Manual 
skill,  with  an  eye  for  form  and  color,  cannot  be  dispensed  with  in  most 
branches  of  dentistry.  Executive  ability  is  a  great  asset,  and  yet  this  is  the 
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only  one  of  the  four  cardinal  principles  that  can  be  secured  by  paying  a 
salary.  Lacking  these,  the  dentist  or  the  physician  is  greatly  handicapped. 

Intelligence  and  executive  ability  will  make  a  good  business  man  in  almost 
any  line  of  work,  dentistry  included.  But  in  the  medical  profession,  and 
in  dentistry  in  particular,  integrity  is  essential  for  success  on  the  moral 
plane.  One  need  only  realize  that  dentistry  is  done  on  the  same  basis  as 
is  architecture,  with  the  great  exception  that  in  the  one  case  the  public  sees 
and  understands  the  work,  while  on  the  other  hand  the  public  is  blind  and 
ignorant  of  the  very  basic  principles.  Imagine  the  kind  of  houses  we  would 
have  if  the  public  were  blind  and  the  architect  had  carte  blanche.  Intelli¬ 
gent,  unprejudiced  examination  of  dental  x-rays  discloses  more  than  any¬ 
thing  else  the  woeful  lack  of  integrity  and  skill.  Should  the  public  demand 
x-ray  tests  by  experts  for  all  dental  work,  it  would  be  the  “Waterloo”  of 
dentistry,  unless  dentistry  seriously  reforms.  In  my  opinion  it  seems  of 
vital  importance  to  find  some  way  to  measure  integrity  as  well  as  skill  in 
the  student  body.  In  a  recent  publication  I  read  of  an  interesting  test 
applied  by  a  French  instructor  to  his  dental  class.  A  large  tooth  was  placed 
in  front  of  small  student-groups,  clay  was  distributed,  and  they  were  told 
to  do  their  best  without  further  instructions  or  the  assistance  of  tools.  This 
method  tested  their  mechanical  skill,  artistic  capacity  and  ingenuity.  We 
may  be  assured  that  there  are  similar  ways  by  which  could  be  tested  the 
general  intelligence  and  integrity  of  a  student  corp. 

In  an  article  by  Dr.  A.  Jones,  on  office  management,  he  claims  that  all 
his  executive  work  is  done  by  a  trained  secretary,  who  discusses  fees  and 
gives  estimates,  while  he  applies  his  energies  solely  and  consistently  to  his 
work.  He  does  not  mention  by  whom  the  secretary  was  trained,  and  I  am 
inclined  to  think  that  such  a  secretary  is  rare. 

In  most  articles  on  dental  economics,  many  of  them  written  by  men  who 
can  handle  the  pen  better  than  the  dental  burr,  I  find  much  mention  of 
“overhead”  and  the  “patients’  financial  position.”  While  these  phases 
enter  into  the  question  of  dental  economics,  they  are  only  of  minor  impor¬ 
tance  compared  with  the  four  great  factors  of  intelligence,  skill,  executive 
ability  and  integrity,  which  are  at  the  base  of  dental  economics  as  well  as  at 
the  starting  point  for  scientific  dentistry. 

Dr.  Owre  (in  conclusion):  Dr.  Kaufer  asked  how  one  can  select  the 
specialists.  Knowing  your  objective,  you  can  analyze  your  students  quite 
closely;  it  would  of  course  be  impossible  to  pick  out  a  man  with  absolute 
certainty  for  a  particular  objective.  Dr.  Nodine’s  question  is  somewhat 
general.  We  do  train  directly  for  a  specialty  at  the  present  time  in  dentis- 
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try,  chaotic  as  that  is.  I  suppose  that  when  the  universities  have  really 
tackled  this  question,  we  shall  have  a  common  curriculum  up  to  a  certain 
point  for  all  persons  who  are  to  practise  the  healing  art;  then  a  special 
curriculum  for  the  balance  of  the  year  or  years.  All  practitioners  would 
thus  gain  a  cultural  knowledge  of  the  rest  of  the  human  body.  In  other 
words,  it  would  not  be  necessary  for  a  man  specializing  in  the  mouth  to 
have  a  detailed  knowledge  of  gynecology  and  obstetrics,  for  instance;  but 
he  should  have  a  cultural  knowledge  of  that  field.  I  think  that  is  about  as 
close  as  we  can  come  at  present.  A  similar  plan  is  now  in  operation  in  some 
countries.  It  almost  meant  a  social  upheaval;  but  it  resulted  in  more 
nearly  universal  health  service.  You  can’t  fool  with  the  forgotten  man 
more  than  so  long  in  matters  of  health  before  he  takes  them  into  his  own 
hands. 

Dr.  Chase  called  attention  to  one  or  two  things  in  which  he  could  not 
quite  follow  me.  What  I  have  proposed  is  not  intended  to  be  absolute  nor 
final;  but  we  certainly  ought  to  have  a  starting  point.  Perhaps  I  might 
give  one  illustration  of  where  this  education  on  varying  levels  has  worked 
out  beautifully.  I  did  mention  it  in  my  paper,  but  I  might  repeat  it.  When 
I  was  in  one  of  the  hospitals  in  Chicago  a  few  months  ago,  the  dean  of  the 
medical  school  said:  “There  is  a  little  girl  over  there  who  has  been  here 
seven  months.  She  does  the  Wasserman  test  a  great  deal  better  than  I  can 
do  it.”  I  can  recall  a  time  when  scientific  men  spent  months  in  a  laboratory 
to  learn  that  work,  and  when  it  was  solely  the  work  of  the  scientist.  But 
often  after  a  thing  becomes  a  routine,  crystalized,  standardized  task,  it 
can  be  accomplished  by  persons  without  even  high  school  training.  There 
is  no  reason  why  a  man  who  spent  ten  or  fifteen  years  in  a  scientific  labora¬ 
tory  should  bother  with  these  details;  it  is  too  expensive.  We  have  similar 
instances  throughout  dentistry.  There  are  numerous  other  instances  in 
medicine  and  other  professions.  I  don’t  suppose  anybody  could  now  give  a 
complete  program  for  this  reorganized  dentistry.  It  would  be  a  foolish 
attempt,  as  Dr.  Blum  pointed  out.  But  we  can  at  least  make  a  beginning. 
As  I  said  at  the  Academy  of  Dentistry  a  few  days  ago,  even  so  wise  a  man 
as  Plato  probably  would  modify  his  ideal  state  after  it  was  set  up  and  in 
going  order.  He  would  find  it  would  not  work  here  and  there.  It  almost 
requires  the  philosophy  of  Heraclitus  to  get  ahead  at  all  in  this  world.  You 
remember  Heraclitus  was  the  philosopher  who  believed  in  change.  He  had 
at  least  one  disciple,  however,  with  the  courage  to  fight  for  this  law  and  what 
it  meant  in  the  world.  That  man  was  Henrik  Ibsen.  He  stood  foursquare 
to  the  world  and  had  the  courage  to  advocate  social  changes,  social  reforms, 
some  of  which  are  now  accepted  as  a  matter  of  course.  Any  matter  of  this 
kind  requires  a  great  deal  of  courage. 
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I  think  Dr.  Miller’s  question  has  been  practically  answered  by  other 
discussers.  It  is  good  business  to  train  a  technician  to  make  inlays.  I 
don’t  think  the  specialist  ought  to  waste  his  valuable  time  doing  that.  He 
should  be  responsible,  however,  for  the  end  results.  A  very  important  fact 
was  brought  out  by  Dr.  Dunning — only  10  percent  of  the  people  get  dental 
service.  A  situation  like  that  in  a  civilized  world,  especially  where  the 
service  is  as  questionable  as  it  is  in  some  of  the  special  services  we  get  today, 
cannot  remain  unchanged  forever.  The  forgotten  citizen  is  going  to  rise 
up  some  day  and  see  that  he  gets  these  services.  Isn’t  it  “up  to  us”  as 
professional  men  and  university  men  to  tackle  this  and  solve  it  as  it  ought 
to  be  solved,  rather  than  to  let  an  ignorant  group  actually  get  legislation 
in  their  favor?  If  we  think  that  isn’t  going  to  happen  when  the  public 
patience  is  exhausted,  we  are  living  in  a  fool’s  paradise. 

I  have  interviewed  several  legislators.  They  all  tell  me  the  economic 
argument  is  too  powerful  for  any  group  of  professional  men  to  meet.  I  will 
give  an  illustration  of  conditions  sometimes  found  in  dental  practice.  A 
public  official  once  showed  me  a  drawer  full  of  teeth.  They  had  cost  him 
$800.  He  had  written  me  some  months  before  to  ask  if  a  certain  dentist  in 
Philadelphia  was  still  living  and  making  teeth  he  could  wear.  The  teeth 
in  his  mouth  had  then  been  made  in  Philadelphia  for  $60;  they  fitted  per¬ 
fectly.  A  dental  technician  he  had  interviewed  asked  him:  “How  much 
did  your  artificial  teeth  cost  you?”  When  he  was  told,  the  technician  said: 
“And  if  I  had  taken  the  impression  and  made  the  teeth,  they  would  have 
cost  you  $40.”  There  is  the  situation  in  a  nutshell.  As  Dr.  Leonard 
pointed  out,  these  men  are  not  going  to  be  satisfied  to  have  the  dentist 
collect  $1500  for  a  bridge  he  paid  the  technician  $90  for;  especially  when 
they  find  out  that  if  the  technician  had  taken  the  impression,  the  bridge 
would  fit  better.  Similar  stories  get  out  every  now  and  then;  and  they  go 
around  quickly.  The  worst  of  it  is  they  are  often  very  near  the  truth. 
We  can  remedy  this  by  a  constructive  program.  The  technician  ought  to 
be  under  our  control,  under  our  supervision.  The  mistake  we  made  in  the 
past  was  that  we  failed  to  keep  him  there. 

Dr.  Dunning  also  mentioned  something  about  endowment  and  why  we 
are  not  getting  it.  I  happen  to  have  had  some  very  interesting  experiences 
in  the  last  few  years  approaching  the  foundations  on  this  matter.  They 
seem  shy  of  giving  money  to  dental  schools  as  such.  But  if  you  approach  a 
foundation  with  a  proper  set-up,  heartily  sponsored  by  the  pure-science 
departments  of  a  good  university,  and  “OK’d”  by  the  applied-science 
departments — if  you  can  represent  the  applied-science  departments  as  sound 
and  working  in  cooperation  with  the  pure-science  departments — the  founda- 


680 


DISCUSSION 


lions  will  approve  your  set-up.  If  your  problem  has  a  bearing  on  the 
health  problems  of  humanity,  you  will  probably  get  financial  help.  There 
are  three  or  four  illustrations  of  this  at  present;  but  they  are  very  seldom 
mentioned  in  dental  literature.  One  project  is  pursued  at  Yale  University, 
where  they  have  no  dental  school,  and  one  at  Rochester  University,  where 
they  have  no  dental  school.  The  third  is  at  Columbia,  where  we  have  a 
dental  school.  Each  project  was  thoroughly  investigated  by  scientific 
men — not  only  one,  but  several.  I  may  not  know  all  about  this:  but  I 
have  not  seen  an  instance,  except  one  in  Chicago,  where  a  great  amount  of 
money  was  given  to  a  dental  school  as  such  unless  it  was  checked  up  carefully 
on  the  basis  I  have  mentioned. 

Dr.  Blum  mentioned  the  dental  hygienist’s  caring  for  children’s  teeth.  A 
number  of  other  men  in  this  country  feel  that  with  a  little  further  training 
the  dental  hygienist  could  take  care  of  children’s  teeth.  I  know  one  dentist 
in  Michigan  who  has  gone  so  far  as  to  say  that  hygienists  could  easily 
handle  the  first  molars.  In  some  countries,  better  organized  socially  than 
we  are,  they  have  gone  so  far  as  to  argue  that  the  dental  hygienist  could  be 
trained  to  do  all  the  necessary  fillings  for  school  children. 
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I.  ABSTRACT 

This  paper  gives  the  results  of  a  number  of  dental  casting  experiments, 
showing  effects  of  physical  properties  of  the  materials  used  in  the  casting 
process  upon  the  finished  casting.  The  dimensions  of  the  castings  are 
shown  to  be  changed  by  the  type  of  investment,  casting  temperature, 
water-powder  ratio  of  the  investment,  and  the  treatment  of  the  wax  pat¬ 
tern.  Castings  are  shown  that  correlate  physical  data  and  actual  results. 
Castings  made  in  cristobalite  (75  cristobalite,  25  plaster)  investment,  and 
cast  at  various  temperatures  from  400°C.  to  8(X)°C.,  all  gave  accurate 
restoration. 


n.  INTRODUCTION 

The  problem  of  casting  an  accurate  gold  inlay  can  be  solved  only 
when  the  physical  properties  of  the  materials  entering  into  the  process 

'  Read  before  the  Post-Graduate  Dental  Clinic  of  the  Medical  College  of  Virginia, 
Richmond,  Va.,  Feb.  23-24, 1931.  Publication  approved  by  the  Director  of  the  Bureau 
of  Standards  of  the  U.  S.  Department  of  Commerce. 

t  Research  Associate  for  the  American  Dental  Association,  National  Bureau  of 
Standards. 

tt  Junior  Scientist,  National  Bureau  of  Standards. 
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are  known  and  intelligently  utilized.  The  cooperative  investigation 
of  gold  casting  by  the  National  Bureau  of  Standards  and  the  Amer¬ 
ican  Dental  Association  has  been  conducted  with  this  thought  fore¬ 
most.  The  changes  in  dimension  of  the  materials  used  have  been 
extensively  studied.  Inlay  waxes,  casting  investments,  and  gold 
alloys  are  the  three  essential  materials  in  the  technic  of  casting  gold 


59  68  77  86  95  104  113  122  I3I®F 

Fig.  1.  Tuermal-expansion  Curve  of  a  Commercial  Inlay-wax 

inlays  and  dentures.  The  greatest  single  requisite  is  the  balancing 
of  the  casting  shrinkage  of  the  gold  by  the  expansion  of  the  wax  pat¬ 
tern  and  investment,  or  by  the  expansion  of  the  investment  alone. 
Improper  use  of  any  of  these  materials  in  the  technic  results  in  un¬ 
satisfactory  castings. 

The  first  step  in  the  inlay  casting  process  is  the  making  of  an  ac- 
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curate  wax  pattern.  The  compositions  of  inlay  waxes  are  not  generally 
known  to  the  dental  profession,  and  because  of  their  complex  organic 


Fig.  2.  Flow  Curve  of  Very  Inferior  Inlay-wax 


structure  they  cannot  readily  be  analyzed.  However,  some  of  the 
physical  properties  that  are  important  to  dentistry  have  been  pub¬ 
lished.*  Waxes  have  a  high  coefficient  of  expansion  and  also  a  varying 

*  Taylor,  N.  O.,  Paffenbarger,  Geo.  C.,  and  Sweeney,  W.  T.;  Inlay  casting  waxes. 
Journal  of  the  American  Dental  Association,  18-40  (Jan.),  1931. 
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coefficient  over  different  temperature-ranges.  This  phenomenon  is 
important  in  the  wax-expansion  technics.  A  typical  expansion-curve 


86  95  104  113  I22'’F 

Fig.  3.  Flow  Curve  of  Inlay  Wax  Having  Ideal  Plasticity 

{Jig.  1)  of  a  commerical  inlay- wax  shows  this  plainly.  Between  18°C. 
(64°F.)  and  28°C.  (82°F.)  there  is  an  expansion  of  approximately 
0.22  percent;  between  28°C.  (82°F.)  and  38°C.  (100°F.),  an  expansion 


FLOW  IN  PER  CENT 


DENTAL  CASTING  TECHNIC 


685 


of  0.34  percent;  between  38®C.  (100°F.)  and  48°C.  (118®F.),  an  ex¬ 
pansion  of  0.50  percent.  The  expansion  in  the  highest  range  (38°  C.  to 


INLAY  WAX 


Fig.  4.  Flow  Curve  of  Inlay  Wax  Having  High  Plasticity-range 


48°C.)  is  practically  double  that  in  the  lowest  range  (18°C.  to  28°C.). 
These  facts  must  be  carefully  considered  in  developing  wax-expansion 
technics. 
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Fio.  5  Fig. 

Fig.  5.  Thermal-expansion  Curve  of  Plaster  of  Paris  (see  fig.  9) 

Fig.  6.  Thermal-expansion  Curves  of  Quartz,  Tridymite,  Cristobalite,  and  Fused  Silica 
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32  212  392  572  752  932  1112  1292  1472  1652  “F 

Fig.  7.  Three  Thermal-expansion  Curves  of  Plaster  (20  percent)-quartz  (80 
Percent)  Investment  in  Which  Water-powder  Ratios  Were  Varied 
(see  fig.  8) 

32  cc.  of  water  to  100  grams  of  investment  (ratio  0.32)  — • — • — 

40  cc.  of  water  to  100  grams  of  investment  (ratio  0.40)  - 

50  cc.  of  water  to  100  grams  of  investment  (ratio  0.50) . 
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Waxes  also  become  weaker  and  have  a  greater  tendency  to  warp 
or  distort  when  they  are  heated.  This  fact  indicates  why  any  method 
of  wax-pattern  expansion  is  diflScult  to  control,  and  gives  inconsistent 
results,  unless  properly  operated.  It  has  also  been  shown  that  the 
temperatures  of  direct  wax-patterns  are  near  mouth  temperature.® 
Therefore  when  a  direct  wax-pattern  cools  to  room  temperature 
shrinkage  occurs.  This  shrinkage  must  be  added  to  the  casting 
shrinkage  of  the  gold,  and  should  be  balanced  by  the  expansion  of 
the  wax  and  the  investment.  Obviously  this  does  not  apply  to  the 
indirect  method,  where  the  pattern  is  made  at  room  temperature, 
but  the  additional  factors  of  impression-compound  shrinkage*  and 
setting  changes  of  model  materials  must  be  considered. 

Another  very  essential  property  is  the  plasticity  of  waxes  in  the 
required  temperature-range.  An  ideal  inlay-wax  should  be  rigid  at 
mouth  temperature,  otherwise  it  will  be  distorted  easily  in  working 
or  in  removing  it  from  the  cavity.  Inlay  waxes  should  flow  very 
easily  at  temperatures  a  few  degrees  above  mouth  temperature;  that 
is,  there  should  be  a  narrow  temperature-range  between  the  point 
where  the  wax  becomes  plastic  and  the  mouth  temperature  where  it 
becomes  rigid.  The  narrower  this  range  the  less  the  shrinkage  of  the 
wax  pattern  and  the  greater  the  adaptability  at  minimum  tempera¬ 
tures.  The  flow  curve  of  a  very  inferior  inlay-wax,  which  at  37°C. 
(99°F.)  has  a  flow  of  approximately  43  percent,  is  shown  in  fig.  2.  The 
flow  curve  of  a  wax  with  an  ideal  plasticity  is  shown  in  fig.  3.  At 
37°C.  (99°F.)  the  flow  is  less  than  1  percent;  between  41°C.  (106°F.) 
and  42®C.  (108°F.)  the  flow  is  almost  70  percent.  Fig.  4  shows  the 
flow  curve  of  a  wax  that  is  too  hard  for  the  average  worker.  The 
plasticity  range,  which  begins  at  about  46°C.  (115°F.),  is  too  far 
above  mouth  temperature.  A  specification  for  inlay  waxes  embod)dng 
these  and  other  factors  has  been  proposed  for  the  American  Dental 
Association.* 

*  Taylor,  N.  O.,  and  Paffenbarger,  Geo.  C.:  A  survey  of  current  inlay  casting  technics, 
Ibid.,  17-2058  (Nov.),  1930. 

*  Taylor,  N.  O.,  Sweeney,  W.  T.,  and  Paffenbarger,  Geo.  C. :  A  specification  for  dental 
impression  compound.  Ibid.,  18-53  (Jan.),  1931. 


DENTAL  CASTING  TECHNIC 


689 


III.  INLAY  CASTING  INVESTMENTS 

1.  Influence  of  composition 

Plaster  of  Paris  and  quartz  are  the  principal  ingredients  of  most 
casting  investments.  The  relative  proportions  of  these  constituents 
and  their  manipulation  affect  the  physical  properties  of  the  mixture, 
and  accordingly  vary  the  size  of  the  resultant  castings.  The  setting 
and  thermal  expansion  of  investments  are  the  most  interesting  and 
important  properties  to  be  considered  in  dental  casting-technic.  'Phe 
complete  utilization  of  the  setting  expansion  may  not  be  realized, 
but  most  of  it  appears  to  be.  Plaster  of  Paris  shrinks  considerably 
on  heating  as  shown  in  fig.  5,  while  quartz  expands  greatly  as  shown 
in  fig.  6.^  Investments  are  mixtures  of  shrinking  and  expanding 
substances  in  various  proportions.  Therefore  different  mixtures  of 
the  ingredients  show  dissimilar  expansions. 

At  atmospheric  temperatures,  there  are  four  common  stable  forms 
of  silica:  (l)  quartz,  (2)  tridymite,  (3)  cristobalite,  and  (4)  fused  or 
vitreous  silica.®  All  of  these  have  the  same  chemical  composition 
(Si02)  but  possess  different  physical  properties.  The  first  three 
forms  have  reversible  inversions.  Thus  quartz  changes  into  high 
quartz  at  about  573°C.  (1063°F.)  with  a  great  expansion,  which  is 
easily  recognized  in  fig.  6  and  in  most  of  the  expansion  curves^  of  in¬ 
vestments.  This  means  that  if  the  maximum  expansion  is  to  be 
realized,  the  plaster-quartz  investment-mixture  must  be  heated  above 
the  inversion  temperature  of  quartz  before  casting.  Expansion  curves 
for  tridymite  and  cristobalite  are  also  shown  in  fig.  6.  Comparison 
of  all  the  curves  in  fig.  6  shows  that  cristobalite  has  the  greatest  ex¬ 
pansion  of  any  of  the  forms  of  silica.  It  also  has  a  lower  inversion 
temperature  (2()()°C.“275°C. ;  392°F.-527°E.)  than  quartz.  There¬ 
fore  the  maximum  expansion  of  a  plaster-cristobalite  investment  can 

Hraeseo,  Paul:  Stude  dcs  points  de  transformation  par  une  methode  dilatometrique, 
.innales  de  Physique,  Vol.  14,  page  6;  1920.  Souder,  Wilmer,  and  Hidnert,  Peter: 
Measurements  on  the  thermal  expansion  of  fused  silica,  Scientific  Paper  of  the  Bureau 
of  Standards,  \o.  524. 

®  Sosman,  Roht.  H.:  The  properties  of  silica,  1927,  page  41. 

’Taylor,  X.  ().,  Paffenbarger,  (leo.  C.,  and  Sweeney,  W.  T.:  Dental  inlay  casting  in¬ 
vestments:  physical  properties  and  a  specification.  Journal  of  the  .Itnerican  Dental  .Lr- 
sociation,  17-2296  (Dec.),  19.10. 
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be  realized  at  much  lower  casting  temperatures  than  the  plaster- 
quartz  investments. 


0  100  200  300  400  500  600  700  800  900  “C 

32  212  392  572  752  932  I  I  12  1292  1472  1652  “F 

1'k;.  10.  Tiikrm.\i.-kxi>.\nsios  CT  rvk  of  I’l.astf.r  (53  1*kr('kxt)-qi’.\rtz  Tnvkstmf.nt 

(see  fig.  12) 

2.  Influence  of  the  icaler- peneder  ratio 

\'arying  the  water-powder  ratio  of  a  mix  very  appreciably  atTects 
its  behavior.  'J'he  more  powder  crowded  into  a  given  (juantity  of 
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0  100  200  300  400  500  600  700  800  900  °C 

32  212  392  572  752  932  I  I  12  1292  1472  1652  °F 

Fig.  11.  Tiiermal-kxpansion  Curve  of  IT.aster  (40  rERCENT)-QUARTZ  Investment 

{see  fig.  13) 

water  the  stronger  the  set  investment.  However,  the  heaviest  painting 
consistency  is  convenient  and  most  satisfactory  in  inlay  practice. 
Jn  partial-denture  models  a  very  heavy  mix  that  would  have  to  be 
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0  100  200  300  400  500  600  700  800  900  “C 

32  212  392  572  752  932  1112  1292  1472  1652 

Fig.  14.  Thkrm.xl-e.xpansion  Curve  of  Plaster  (25  Percent)-quartz  Investment 

{see  fig.  16) 


vibrated  into  the  impression  would  be  more  satisfactory.  Three 
thermal-e.xpansion  curves  (Jig.  7)  of  20-percent  plaster  80-percent 
quartz  investments  are  shown.  The  water-powder  ratios  of  the  three 


EXPANSION  IN  PER  CENT 


DENTAL  CASTING  TECIINIC  695 

CRISTOBALITE  INVESTMENT 


32  212  392  572  752  932  I  I  12  1292  1472  1652  “F 

Fig.  15.  Therm.\i.-exp.\nsion  Curve  of  Pl.4Ster  (25  Percent) -cristob.vute  (75  Per¬ 
cent)  Investment  (see  Jig.  17) 


specimens  were  0.32 , 0.40,  and  0.50,  respectively.  All  of  the  specimens 
were  given  the  same  treatment. 
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'I'he  three  castings  shown  \n  fig.  <S  were  cast  at  7(X)°C.  fl292°F.),  l)iit 
the  water-powder  ratios  of  the  mi.xes  were  the  same  as  in  the  e.xpan- 
sion  specimens.  The  0.32-ratio  mix  gives  the  most  satisfactory  lit, 
but  is  too  stiff  a  mix  for  inlay  technic.  The  0.4()-ratio  mix,  having  a 
heavy  painting  consistency,  is  very  convenient  in  inlay  work;  but  if 
this  mix  and  investment  are  used,  the  wax  pattern  must  be  e.xpanded 
slightly  to  produce  a  satisfactory  casting.  Decreasing  the  water 


I'lG.  16.  'two  Castings  M adi,  with  2.s-I*iiRCT;NT  I’lastkr  Iwkstmknt  (see  fig.  14) 
Temperatures:  (.W2°l’'.);  right— (12‘)2°E.) 

content  increases  the  crushing  strength,  and  thermal  and  setting 
expansion,  but  decreases  the  setting  time,  permeability,  and  ease  of 
manipulation. 

iv.  EFFECT  OF  VARYING  THE  CASTING  TEMPER.ATl'RE  IN  INVESTMENTS  OF 
DIFFERENT  COMPOSITIONS 

Much  has  been  said  in  dental  literature  in  favor  of  casting  into  a 
cool  or  cold  mold,  the  arguments  almost  invariably  being  that  to  carry 
the  mold  any  higher  would  be  to  court  disaster  owing  to  break- 
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down  of  the  plaster,  d'he  recommended  low-castinj];  temperatures 
ranged  from  room  temperature  to  d(K)°C'.  (572°F.).  Fig.  5  shows 
that  after  the  water  is  driven  out  of  the  plaster,  marked"  contraction 
begins.  'I'he  accompanying  thermal-e.xpansion  curves  and  jihoto- 
graphs  of  castings  indicate  the  maximum  and  minimum  effects  of 
composition  and  of  casting  temperature  in  inlay  and  partial-denture 
technics.  The  high  and  medium  plaster-content  investments  are 
obviously  inferior. 

'I’wo  castings  {fig.  9)  were  made  in  plaster  of  Paris:  one  at  15()°('. 
(d()2°F.),  the  other  at  7(K)°C'.  (1292°F.).  The  resulting  castings  are 
small,  as  would  be  e.xpected  from  the  thermal-expansion  curve  for 


Fig.  17.  Five  Castings  Made  with  Plaster  (25  Percent)-cristobalite  (75  Perci.ni) 
Investment  {see  fig.  15) 

Successive  temperature  differences:  100°C.  (180°F.).  Temperatures  {right  to  teft): 
4(X)°C.  (752°F.),  500°C.  (952°F.),  600°C.  (1112°!'.),  7(X)X'.  (12i)2°F.b  800=C.  (1472°F.) 

plaster  (fg.  5).  In  the  one  cast  at  150°C.  (302°F.),  approximately 
O.lvS  percent  of  the  casting  shrinkage  was  neutralized;  the  one  at 
7(K)°r.  (1292°F.)  would  barely  seat  on  the  die  owing  to  the  combined 
shrinkage  of  the  plaster  and  the  gold.  Ciold  castings  can  easily 
be  made  in  plaster  even  when  the  plaster  is  carried  to  relatively  high 
temperatures.  I'hey  are  markedly  undersized,  however,  and  are 
therefore  unsatisfactory. 

Fig.  10  is  a  thermal-e.xpansion  curve  of  a  plaster  of  Paris  (55  per- 
cent)-quartz  investment.  I'he  behavior  of  this  investment  is  prac¬ 
tically  as  faulty  as  plaster  insofar  as  shrinkage  is  concerned.  The 
slight  expansion  due  to  the  inversion  of  the  quartz  in  the  investment 
is  noticeable  between  5(X)°C.  (952°F.)  and  7()0°C'.  (1292°F.).  Two 
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castings  (Jig.  12)  were  made:  one  at  2(K)°C'.  (392°r.),  the  other  at  7(M)°(\ 
(1292°F.).  From  a  practical  standpoint  the  castings  are  just  as 
useless  as  the  ones  cast  in  plaster;  yet  the  investment  is  sold  com¬ 
mercially  and  widely  used. 

A  curve  of  a  plaster  (40  percent)-quartz  investment  is  shown 
in  Jig.  11.  Here  a  small  initial  expansion  of  0.1  vS  percent  occurs, 
followed  by  a  shrinkage  to  —0.20  percent  owing  to  the  large  plaster- 
content,  and  then  an  expansion  up  to  about  +0.30  percent  because 
of  the  inversion  of  the  quartz.  Three  castings  (Jig.  13)  were  made  at 
200°C.  (392°F.),  450°C.  (842°F.),  and  700°C.  (1292°F.).  Obviously 
the  poorest  possible  casting-temperature  on  this  investment  would 
be  approximately  450°C.  (842°F.).  The  castings  conform  to  the 
expansion  curve,  the  poorest  one  being  cast  at  450°C.  (842°F.). 

A  thermal-expansion  curve  of  a  plaster  (25  percent) -quartz  in¬ 
vestment  is  shown  in  //g.  14.  The  scant  elifect  of  the  plaster  shrinkage 
near  380°C.  (716°F.),  and  the  great  expansion  above  500°C.  (932°F.), 
are  very  apparent.  Two  castings  (fig.  16),  one  at  200°C.  (392°F.)  an¬ 
other  at  700°C.  (1292°F.),  show  the  effect  of  casting  temperatures  on 
this  particular  plaster-quartz  mixture.  Comparing  the  castings  wdth 
the  expansion  curve  it  is  apparent  that  the  corresponding  results  are 
in  agreement. 

An  expansion  curve  of  an  investment  consisting  of  25  percent  of 
plaster  of  Paris  and  75  percent  cristobalite  is  shown  in  fig.  15.  The 
effect  of  the  plaster  shrinkage  is  almost  negligible.  The  expansion 
due  to  the  cristobalite  inversion  is  much  greater  than  that  of  the  quartz 
inversion,  and  occurs  at  a  lower  temperature.  The  upper  portion  of 
the  curve  is  comparatively  flat,  giving  a  5(X)°C.  (900°F.)  range,  in 
which  it  is  possible  to  cast  and  compensate  the  casting  shrinkage  of 
the  gold.  Five  inlays  (fg.  17)  were  cast  at  temperatures  successively 
100°C.  (180°F.)  apart,  starting  at  about  400°C.  (752°F.).  No  wax 
expansion  w'as  used  in  these  castings.  The  gold  shrinkage  was  com¬ 
pensated  by  the  expansion  of  the  investment. 

All  the  investments  showed  marked  shrinkages  when  cooled  to 
room  temperatures.  Any  casting  made  in  a  cool  or  cold  mold  would 
be  far  too  small,’  as  shown  in  another  paper. 

Figs.  11  and  14  show  expansion  curves  of  an  inner  investment  and 
an  outer  one,  respectively,  which  are  used  in  a  commercial  technic. 
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^'ct  their  dimensional  changes  on  heating  are  far  different,  leaving  a 
slight  space  between  the  two  investments,  d'he  disastrous  effect  of 
this  condition  was  demonstrated  in  another  publication.®  The  double¬ 
investment  technic,  if  used,  should  have  inner  and  outer  investments 
that  expand  approximately  the  same.  This  method  has  no  advantage 
(in  inlay  practice)  over  the  one  that  uses  a  single  investment.  The 
castings  are  not  superior.  The  technic  is  more  laborious,  and  re¬ 
quires  two  different  materials  where  one  suffices. 

V.  GOLD  ALLOYS 

d’he  gold  investigations  of  the  Bureau  of  Standards  have  been 
published  in  Research  Paper  No.  32  of  the  Bureau  of  Standards.® 
rhe  following  is  a  partial  resume  of  this  research  as  we  interpret  it. 

Inlay  patterns  could  not  be  accurately  reproduced  until  the  casting 
shrinkage  of  the  gold  as  it  occurred  in  inlay  practice  was  compen¬ 
sated.  This  shrinkage  was  found  to  be  approximately  1.25  percent. 
V’arious  experiments  demonstrated  that  the  temperature  of  the  mold, 
the  temperature  of  the  molten  metal,  and  the  casting  pressure  had 
little  effect  upon  the  casting  shrinkage. 

The  segregation  and  burning  out  of  constituent  metals  in  dental 
alloys  were  studied.  Castings  were  made  using  high-platinum  and 
palladium-content  alloys,  as  this  type  possesses  a  long  fusion-range 
and  should  therefore  be  the  most  susceptible  to  segregation.  Chemical 
analyses  of  the  outside  and  center  of  the  castings  revealed  no  signifi¬ 
cant  difference  in  composition.  Using  the  same  long  fusion-range, 
alloy  rods  by  a  were  cast.  On  one  series  of  castings  a 
hydrogen-air  blow-torch  was  used  to  melt  the  alloy  to  a  moderate 
casting  temperature,  while  an  oxygen-air  torch  was  used  on  the  other 
series,  giving  extremely  high  casting  temperatures.  An  analysis  of 
opposite  ends  of  a  long  cast-bar  showed  practically  no  segregation. 
Fhe  change  in  composition  due  to  the  burning-out  of  constituents 
under  similar  conditions  was  nil  for  the  noble  metals.  However, 
only  half  of  the  original  zinc-content  was  lost  when  the  tremendous 
heat  of  the  oxyhydrogen  torch  was  applied  for  several  minutes.  These 
two  experiments  demonstrated  that,  with  reasonable  care,  the  segre- 

*  Coleman,  R.  L.;  Physical  properties  of  dental  materials,  Reseanh  Paper  No.  32, 
Bureau  of  Standards.  United  States  Government  Printing  Oftice.  Price  35  cents. 
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f^ation  and  burninfj-out  of  constituc'nt  metals  was  practically  of  no 
consequence  in  dental  casting. 

('ast  specimens  are  weaker  than  wrought  ones  of  the  same  compo¬ 
sition,  dimensions,  and  heat  treatment.  This  is  largely  due  to  the 
porosity  of  the  cast  specimens,  which  occurs  in  cast  metals  and  cannot 
be  entirely  avoided.  Most  of  this  porosity  is  traceable  to  local  con¬ 
traction  of  the  molten  alloy  on  cooling,  and  to  occluded  gases.  Fre¬ 
quently  this  occurred  adjacent  to  or  on  the  sprue.  Much  of  the  poro¬ 
sity  due  to  localized  shrinkage  could  be  eliminated  by  placing  a  small 
button  of  wa.x  on  the  sprue  near  the  wa.x  pattern,  d'he  porosity  caused 
by  metallic  oxides  was  not  found  to  be  very  serious  when  precautions 
were  taken  to  melt  with  a  reducing  flame  and  to  use  a  protective  flux, 
d'he  value  of  a  flux  was  proven  by  melting  samples  with  and  without 
flux,  and  determining  the  oxygen  content  of  the  metal.  The  sample 
that  was  melted  without  the  benefit  of  a  protective  flux  had  an  oxygen 
content  twice  as  great  as  any  fluxed  sample  tested. 

d'he  heat  treatments  of  some  gold  alloys  were  studied  and  a  sug¬ 
gested  heat  treatment  was  given.  The  specimen  was  heated  to  7(K)°C'. 
(1292°F.)  and  quenched.  It  was  then  reheated  to  4vS()°C.  (842°F. ) 
and  cooled  to  250°C.  (482°F.)  in  one-half  hour.  This  is  unnecessary  in 
inlay  practice,  but  will  have  far-reaching  effects  in  partial-denture 
practice,  as  many  desirable  physical  properties  can  be  greatly  en¬ 
hanced. 

Mechanical  properties  of  the  alloys  such  as  Brinell  hardness,  ulti¬ 
mate  tensile  strength,  proportional  limit,  and  percentage  elongation 
were  studied,  as  they  are  measures  of  mechanical  usefulness.  Tent¬ 
ative  specifications  have  been  drawn  for  various  types  of  gold  alloys. 

VI.  COMMENT 

4'he  Bureau  of  Standards  and  the  American  Dental  Association  are 
studying  the  chemical  composition  and  physical  properties  of  inlay 
golds,  d'he  report  of  the  present  study  should  be  ready  for  pre¬ 
sentation  at  the  meeting  of  the  American  Dental  Association  in 
October,  1931. 

The  physical  properties  of  the  materials  cannot  be  ignored  if  satis¬ 
factory  results  are  to  be  obtained.  A  restoration  that  is  mechanically 
and  biologically  correct  is  the  satisfactory  one.  Our  work  at  the  Bureau 
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of  course  is  confined  to  the  mechanical  aspects,  but  we  have  a  large 
cooperating  committee  of  practising  dentists  who  clinically  test  our 
results.  The  crucial  test  of  any  work  of  this  nature  is  the  answer  to 
the  question:  “Will  it  be  applicable  in  practice?”  The  cooperative 
research  work  of  the  Bureau  of  Standards  and  the  American  Dental 
Association,  on  dental  materials  and  technic,  has  been  criticized  as 
being  too  theoretical  and  not  applicable  to  oflfice  practice.  However, 
it  has  been  showm  that  the  investigations  have  a  very  direct  and  prac¬ 
tical  significance  for  the  manufacturer,  the  profession,  and  indi¬ 
rectly  the  public. 

'I'he  reception  accorded  the  reports  of  this  work  are  interesting  and 
varied.  Probably  only  a  minority  of  the  profession  read  them  or 
apply  them.  Evidently  they  are  scrutinized  by  some  of  the  manu¬ 
facturers.  New  brands  often  appear  shortly  after  a  paper  has  been 
published.  However,  a  new  brand  can  do  little  or  no  good  unless  it  is 
superior  to  the  old  one.  How  is  the  dentist  to  know',  unless  the 
manufacturer  guarantees  that  the  new  brand  meets  the  specifications? 
Fentative  specifications  have  been  prepared,  for  the  American  Dental 
Association,  for  inlay  w’axes,  inlay-casting  investments,  modeling 
compounds,  and  amalgams.  The  chief  value  of  these  specifications 
to  the  profession  and  to  its  clientele  is  that  any  material  that  conforms 
to  these  requirements  is  agood  one.  Agood  material  correctly  manipu¬ 
lated  will  give  the  minimum  grief  to  the  dentist  and  the  ma.ximum 
benefit  to  his  clients.  If  this  work  is  to  progress,  new  brands  cannot 
be  tested  regularly,  as  too  much  time  and  money  are  involved.  Some 
dental  schools  are  adding  equipment  to  enable  them  to  do  this  type  of 
work.  Probably  in  the  future  many  more  will  conduct  work  of  a  like 
nature,  d'herc  is  much  to  be  done,  and  the  larger  the  number  of 
laboratories  to  attack  the  problem  the  better  for  all  concerned. 


DETERMINATION  OF  THE  TONICITY  OF  LOCAL 
ANESTHETIC  SOLUTIONS 

PAUL  C.  KITCHIN,  M.Sc.,  D.D.S.,  and  ROBERT  D.  McFARLAND,  D.D.S. 

Research  Laboratory  of  the  College  of  Dentistry,  Ohio  State  University,  Columbus,  Ohio 

The  purpose  of  this  work  was  to  determine  the  tonicity  of  local 
anesthetic  solutions  now  in  common  use  by  dentists.  We  selected 
the  seven  most  popular  brands,  and  purchased  supplies  of  them  in  the 
open  market  from  local  dental  dealers.  We  used  washed  sheep  red 
blood-cells  for  the  determinations.  The  sheep  blood,  obtained  from 
the  Department  of  Bacteriology  at  Ohio  State  University,  was  washed 
with  physiologic  salt  solution,  centrifuged,  and  the  supernatant  salt 
solution  drawn  off  through  a  pipette  and  rejected.  This  procedure 
was  repeated  until,  at  the  fifth  centrifuging,  the  supernatant  fluid  was 
free  from  protein,  as  determined  with  the  Millon  test. 

Hemolysis  is  the  dissolution  of  the  red  blood  cells  and  the  ensuing 
liberation  of  the  hemoglobin  into  the  surrounding  medium.  A  color 
standard,  to  show  different  grades  of  hemolysis,  was  made  up  accord¬ 
ing  to  a  table  obtained  from  Dr.  Clayton  S.  Smith  of  the  Department 
of  Physiological  Chemistry  at  Ohio  State  University.  This  color 
standard  ranged  from  5  percent  to  100  percent,  the  100  percent  solu¬ 
tion  having  been  made  by  adding  ten  drops  of  washed  blood  cells  to 
20  cc.  of  distilled  water,  the  hemolytic  agent.  We  acknowledge  our 
debt  to  Dr.  Smith  for  his  advice  and  help  on  this  problem.  In  order  to 
check  the  blood  cells  before  adding  them  to  the  various  anesthetic 
solutions,  a  slide  was  prepared  and  viewed  under  a  high  power  micro¬ 
scope.  The  blood  cells  were  found  to  be  slightly  pyknotic.  This  fact 
had  no  appreciable  bearing  on  our  results,  however,  for  in  no  case  did 
we  find  a  hypertonic  solution. 

The  ideal  local  anesthetic  solution  should  be  isotonic,  that  is  to  say 
the  salts  in  the  anesthetic  solution  are  in  equilibrium  with  the  salts  in 
solution  in  the  body  cells,  and  therefore  have  no  detrimental  osmotic 
action  on  the  cells.  A  hypertonic  solution  is  one  in  which  the  cells 
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Fig.  2.  Effect  of  Anesthetic  2  on  cells  of  sheep  blood. 
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Fig.  3.  Effect  of  Anesthetic  .1  on  cells  of  sheep  blood.  The  clumping  seems  to  be 
associated  with  a  rapid  reduction  process. 
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Fig.  4.  Effect  of  .\nesthetic  4  on  cells  of  sheep  blood. 
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shrivel,  and  take  on  a  knob-like  appearance,  owing  to  the  loss  of  fluid 
from  the  cells  to  the  outside  medium  because  of  the  latter’s  greater 
salt  concentration.  A  hypotonic  solution  is  one  in  which  the  cells 
swell  because  the  surrounding  fluid  is  less  concentrated,  and  water 
enters  the  cells  to  equalize  the  salt  concentration  on  each  side  of  the 
cell  walls. 

1.  Our  first  attempt  was  made  by  adding  one  drop  of  washed  blood- 
cells  to  2  cc.  of  local  anesthetic  solution  and  allowing  the  cells  to  settle 
out  over  night.  This  method  was  discarded,  for  so  much  reduction 
occurred  that  the  solution  acquired  a  brown  cast,  thus  rendering  it 
impossible  to  make  an  accurate  comparison  with  our  color  standards. 
Our  next  attempt  was  carried  out  in  the  same  manner  with  the  follow¬ 
ing  exceptions:  we  used  duplicate  materials  throughout  the  series, 
and  centrifuged  the  solutions  as  soon  as  possible  after  preparation. 
The  following  are  the  findings  of  the  first  series: 

Anesthetic  1 — 5  to  10  percent  hemolysis;  signs  of  beginning  re¬ 
duction 

Anesthetic  2 — no  hemolysis  noted;  cells  appeared  normal  under  the 
microscope 

Anesthetic  3 — Reduction  occurred  at  once;  no  comparison  possible 

Anesthetic  4 — 1  to  5  percent  hemolysis 

.Anesthetic  5 — 5  to  10  percent  hemolysis 

Anesthetic  6 — 100  percent  hemolysis 

.Anesthetic  7 — 1  to  5  percent  hemolysis 

2.  .Another  series,  run  a  few  days  later  to  check  our  first  results, 
w'as  conducted  in  the  same  manner,  excepting  that  the  anesthetic 
solution  was  placed  in  small  test  tubes,  which  were  allowed  to  stand 
in  crushed  ice  for  30  minutes  before  the  drop  of  blood  was  added;  and 
also  for  the  same  length  of  time  after  it  was  added  and  before  centri¬ 
fuging.  The  results  of  this  second  series  were  as  follows  (compare 
with  the  last  preceding): 

.Anesthetic  1 — 5  to  10  percent  hemolysis 
Anesthetic  2 — no  hemolysis 

Anesthetic  3 — reduced  immediately;  no  comparison  possible 
Anesthetic  4 — no  hemolysis 
Anesthetic  5 — 1  to  5  percent  hemolysis 
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Anesthetic  6 — (a)  Tube  1;  100  percent  hemolysis;  date  of  produc¬ 
tion,  10-20-30 

Tube  2:  20  percent  hemolysis;  date  of  produc¬ 
tion,  not  known 

(b)  Tube  1:  40  percent  hemolysis;  date  of  produc¬ 
tion,  2-13-31 

Tube  2:  40  percent  hemolysis;  date  of  produc¬ 
tion,  2-13-31 

Anesthetic  7 — 5  percent  hemolysis 

3.  Having  noted  the  variation  in  the  preceding  group  for  anesthetic 
6,  we  stored  under  the  following  conditions  fifteen  ampules  of  the  prod¬ 
uct  dated  2-13-31: 

(a)  Five  ampules  at  room  temperature  (21.5°C.). 

(b)  Five  ampules  at  incubator  temperature  (37-38°C.). 

(c)  Five  ampules  at  electric  refrigerator  temperature  (5-6°C.). 
This  storage  was  begun  on  March  11,  1931,  and  ended  on  April  16, 
1931.  The  storage  conditions  previous  to  March  11  were  not  known. 
A  portion  of  the  same  lot  of  Anesthetic  6  gave  a  40  percent  hemolysis 
on  March  11.  The  above  three  lots  of  solution,  taken  from  their 
respective  storage  conditions,  were  allowed  to  come  to  room  tempera¬ 
ture.  Then  all  of  the  ampules  in  each  lot  were  emptied  into  clean 
paper  cups,  one  cup  for  each  of  the  three  lots,  and  portions  transferred 
to  test  tubes  with  a  pipette.  The  following  results  were  obtained  with 


Anesthetic  6,  using  the  same  technic  as  in  the  preceding  (second)  series; 

Percentage  of  hemolysis 

5-0°C. 

2I.5°C. 

37-38°C. 

90 

20;  slight  reduction 

10 

45 

35;  slight  reduction 

5 

45 

35 ;  slight  reduction 

5 

60 

70;  slight  reduction 

5 

60 

60;  slight  reduction 

5 

4.  The  series  with  Anesthetic  6  was  repeated  with  three  other 
anesthetics,  which  had  been  stored  for  seven  days  in  a  refrigerator  and 
incubator  at  5-6°C.  and  38°C.,  respectively.  We  omitted  the  room- 
temperature  group  because  the  reduction  and  subsequent  discoloration 
made  a  comparison  with  our  color  standard  impossible.  The  stored 
solutions  were  not  used  until  they  had  attained  room  temperature. 
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Fig.  5.  Effect  of  Anesthetic  5  on  cells  of  sheep  blood. 


Fig.  6.  Effect  of  Anesthetic  6  on  cells  of  sheep  blood.  Note  enlargement  previous  to 
rupture  of  cell  wall. 
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The  following  were  the  results,  expressed  as  percentage  of  hemolysis: 
Storage  at  5-6°C. 

Anesthetic  4 — (a)  15  (b)  15  (and  re-  (c)  15  (and  re¬ 
duction)  duction) 

Anesthetic  5 — (a)  25  (b)  25  (c)  25 

Anesthetic  1 — (a)  25  (b)  30  (c)  30 


Fig.  7.  Effect  of  Anesthetic  7  on  cells  of  sheep  blood. 


Storage  at  38°C. 

Anesthetic  4  —  (a)  15 

(b)  15 

(c)  15 

Anesthetic  5— (a)  25 

(b)  25 

(c)  25 

Anesthetic  1 — (a)  30 

(b)  30 

(c)  25 

5.  In  order  to  determine  the  effects  of  quickly  raising  Anesthetic  6  to 
body  temperature  and  shaking  the  ampule  before  using,  eight  ampules 
of  this  solution  were  stored  at  5-6°C.  for  seven  days,  and  then  at  38°C. 
for  two  hours  to  bring  it  to  this  temperature.  Using  the  last  pre¬ 
vious  technic,  excepting  that  the  blood  was  added  while  the  solution 
was  at  38°C.  and  then  allowing  it  to  stand  in  crushed  ice  for  30  minutes 
before  centrifuging,  the  following  results  were  obtained,  expressed  as 
percentage  of  hemolysis: 
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Four  tubes;  ampules 
shaken  before  using 

40;  with  reduction 
60;  with  reduction 
50;  with  reduction 
vSO;  with  reduction 


Four  tubes;  ampules  not 
shaken  before  using 

100 

60;  with  reduction 
80;  with  reduction 
40;  with  reduction 


6.  Eight  ampules  of  Anesthetic  6  were  stored  at  38°C.  for  seven 
days  and  used  at  that  temperature.  The  technic  was  the  same  as 
that  for  the  preceding  group  and  gave  the  following  results,  expressed 

as  percentage  of  hemolysis: 

Four  tubes;  ampules  Four  tubes;  ampules  not 

shaken  before  using  shaken  before  using 

40,  40,  50,  50  40,  40,  50,  50 


Summary 

There  was  no  tendency  toward  hypertonicity  in  any  of  the  solutions 
used  in  this  work. 

Anesthetic  6  gave  the  poorest  results.  It  was  at  its  best,  from  the 
standpoint  of  hemolysis,  when  used  immediately  after  storage  for 
several  weeks  at  38°C.  F rom  this  fact  we  conclude  that  the  salts  neces¬ 
sary  to  bring  this  solution  to  an  isotonic  state  were  dissolved  more 
completely  and  uniformly  after  long  periods  of  storage  at  body  tem¬ 
perature  (38°C.).  The  above  results  indicate  that  the  common  belief, 
that  anesthetic  solutions  may  be  kept  most  satisfactorily  at  lower 
temperatures,  does  not  apply  to  Anesthetic  6.  This  striking  differ¬ 
ence  was  not  noted  for  any  of  the  other  anesthetic  solutions. 

The  shaking  of  a  tube  of  Anesthetic  6,  after  raising  it  more  rapidly 
to  38°C.  before  using,  apparently  had  no  beneficial  results. 

Anesthetic  3  consistently  gave  a  reduction,  accompanied  by  a  brown 
discoloration,  making  comparison  with  the  color  standard  impossible. 


FINDINGS  IN  RELATION  TO  RESORPTION  OF  DECIDUOUS 
TEETH  IN  THE  DOG^ 

LLOYD  B.  URBAN,  B.S. 

Department  of  Histology,  X orthwestern  University  Dental  School,  Chicago,  III. 

The  resorption  of  deciduous  teeth  together  with  the  eruption  of 
permanent  teeth  has  been  well  described,  on  the  whole,  by  various 
investigators.  However,  certain  conditions,  some  holding  a  patholog¬ 
ical  significance,  have  not  received  much  attention  but  deserve  pre¬ 
sentation  and  description.  During  the  resorption  of  a  deciduous 
tooth,  a  proliferation  of  the  epithelial  attachment  seems  to  occur  down 
the  root  {figs.  1,  2,  3).  In  the  observed  instances  of  this  change,  the 
deciduous  teeth  have  undergone  considerable  resorption  {fig.  1).  The 
epithelial  growth  is  not  always  equal  on  the  opposite  surfaces  of  the 
tooth,  sometimes  being  more  advanced  on  one  side  than  on  the  other. 
The  epithelium  may  not  always  be  attached  to  the  tooth  surface.  It 
may  be  quite  thickened  and  papillated.  Because  the  gingiva,  meas¬ 
ured  from  the  deepest  point  of  the  epithelial  attachment  to  the  crest, 
does  not  change  appreciably  in  length  (height)  from  the  time  resorp¬ 
tion  begins  until  the  tooth  is  shed,  while  the  clinical  crown  appears  to 
be  lengthened,  this  condition  seems  to  represent  a  continuous  eruption 
of  the  deciduous  tooth,  and  not  merely  a  downgrowth  of  epithelium. 
Gottlieb^  considers  such  a  downgrowth  of  epithelium  indicative  of  an 
eruptive  movement  of  the  tooth.  Whether  this  be  true  or  not,  the 
fact  that  at  this  period  the  underlying  and  surrounding  tissues  are  in  a 
developmental  stage,  and  continually  growing,  makes  it  hardly  pos¬ 
sible  to  interpret  this  change  in  positional  relationship  between  the 
tooth  and  the  gingiva  as  a  recession  of  the  gingiva.  If  such  an  erup¬ 
tive  movement  is  present,  then  the  deciduous  tooth  would  appear  to 
be  lost  by  two  processes:  resorption  and  eruption.  Of  course  this 
might  be  accounted  for  on  the  basis  that  the  deciduous  tooth,  when  it 

*  Read  at  a  meeting  of  the  Chicago  Section  of  the  International  Association  for 
Dental  Research,  October  16,  1910:  Journal  of  Dental  Research,  1931,  xi,  p.  51. 

*  Gottlieb:  Der  Epithelansatz  am  Zabne,  Deutsch.  Monat.f.  Zahnheilk.,  1921,  p.  142. 
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rests  directly  on  the  erupting  permanent  tooth  (fig.  8),  is  actually  being 
pushed  out.  The  occlusion,  which  in  these  instances  is  not  known, 
must  also  be  taken  into  consideration,  for  this  movement  might  be  due 
to  drift. 


Fig.  1.  Proliferation  of  Epithelial  .Attachment  on  Resorbing  Deciduocs  Tooth 
A,  cuticle  continuous  with,  E,  epithelial  attachment.  P,  thickening  and  proliferation 
of  latter.  C,  cemento-enamel  junction.  D,  dentin.  L,  resorption  lacunae 

Figs.  1,2,3,  in  which  both  resorption  and  epithelial  proliferation  are 
seen,  illustrate  the  conditions  mentioned  above.  In  fig.  1  the  gingival 
epithelium,  E,  has  begun  its  downward  growth  alongside  the  root  of 
the  tooth,  and  in  this  case  has  maintained  its  attachment  to  the  tooth 
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surface.  Epithelial  proliferation  is  seen  at  P.  Along  the  inner 
margin  of  the  dentine,  D,  are  seen  Howship’s  lacunae,  L.  Figs.  2  and 
3  are  magnifications  of  similar  conditions  taken  from  a  different  speci¬ 
men,  showing  both  sides  of  the  tooth.  Here  are  illustrated  epithelial 
proliferation,  /*,  of  the  gingival  epithelium,  E\  cuticle,  A  \  and  How- 
ship’s  lacunae,  L,  along  the  inner  margin  of  the  dentine,  D.  These 


I-'iG.  4.  Late  Stage  in  Resorption  of  Deciduous  Tooth 
K.  splits  or  pockets  in  gingival  tissue.  Segment  A  shown  magnified  in  jig.  5 

conditions  are  apparently  physiological.  In  addition,  certain  changes 
that  occur,  particularly  during  the  later  stages  of  resorption,  may 
have  a  pathological  significance.  Some  of  these  conditions  have  been 
mentioned  by  Orban.® 

^  Orban;  Dental  histology  and  embryology,  2d  ed.,  1929,  p.  17.t;  P.  Blakiston’s  Son  & 
Co.,  Philadelphia. 


Fig.  7.  Shows  Conditions  Similar  to  Those  in  Fig.  4,  Hut  with  Ihttle  Inflammvtion 
E,  epithelium.  D,  dentin;  bordered  on  pulp  side  by  resorption  lacunae,  L.  S,  split  or  pocket  in  connective  tissue;  occupied  by 
mic  roorganismS 

Fig.  8.  Rf.sorbino  Okciduous  ATolar 

Af,  Intact  enamel  epitHelium  of  permanent  tootVi.  X,  enamel  area  of  permanent  tooth.  !•',  rleeiHuous  fragment  borclere<l  hy  resorp- 
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As  resorption  progresses  the  deciduous  tooth  gradually  loses  its 
support  and  is  moved  by  forces  brought  upon  it.  This  factor, 
increased  by  the  roughened  condition  of  the  root,  is  probably  the 
primary  cause  of  the  various  disturbances  that  occur.  The  tissue  sur¬ 
rounding  the  jagged  resorbed  roots  may  exhibit  hyperemia,  hemor- 


Fig.  It.  Portion  of  Enamel  Epithelium,  M,  over  Crown  of  Permanent  Tooth 

Related  to  Fig.  7 

Microorganisms,  O,  scattered  throughout  this  epithelium 


rhage,  and  leucocytic  infiltration  in  various  degrees.  The  movements 
of  the  tooth  may  result  in  a  tearing  of  the  gingiva,  causing  this  tissue 
to  become  completely  separated  from  the  tooth  surface  and  opening  up 
the  connective  tissue  to  the  fluids  of  the  mouth  and  infection.  Such  a 
separation  is  sometimes  accompanied  by  a  subsequent  splitting  in  the 
immediate  connective  tissue  itself,  through  which  bacteria  gain  en- 
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trance  to  the  deeper  tissues.  These  conditions  are  illustrated  in 
figs.  4,  5,  6,  7. 


Fig.  14.  Effects  of  Retention  of  Deciduous  Fragment  on  Oral  Surface  of 

Gingiva 

F,  deciduous  fragment.  .V,  necrotic  tissue.  £,  mouth  epithelium  missing  in  region 
of  split,  5,  in  connective  tissue.  /,  inflammation 


Fig.  4  shows  a  deciduous  tooth  undergoing  resorption,  and  the 
permanent  tooth  erupting  lingual  to  it.  The  gingival  epithelium,  E, 
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has  become  separated  from  the  surface  of  the  tooth  on  both  sides,  and 
pockets,  K,  extend  into  the  connective  tissue.  The  outlined  segment 
at  A  is  magnified  in  fig.  5.  This  shows  separation  of  the  gingiva 
from  the  tooth  surface,  with  tearing  and  splitting,  5,  of  the  connective 
tissue,  opening  up  the  deeper  tissues  to  infection.  The  gingival 
epithelium,  E,  does  not  cover  the  surface  of  the  pocket  thus  formed. 
'I'he  surrounding  connective  tissue  e.xhibits  an  intensive  inflammation, 
/;  congestion,  hemorrhage,  and  leucocytic  infiltration  are  present. 
Fig.  6  is  a  still  higher  magnification  of  this  area.  It  illustrates  the 
presence  of  bacteria,  0,  deep  in  the  connective  tissue.  This  is  ap¬ 
parently  an  area  of  infection.  There  are  many  polymorphonuclear 
leucocytes,  with  dead  connective  tissue  cells  and  debris.  Fig.  7  shows 
a  similar  defect,  but  with  only  a  slight  inflammatory  reaction  deeper 
within  the  tissue.  The  gingival  epithelium,  £,  has  become  separated 
from  the  tooth  surface,  and  the  splitting,  5,  has  extended  far  into  the 
connective  tissue.  Microorganisms  occupy  the  split  in  the  connective 
tissue. 

Such  bacterial  invasion  is  not  always  limited  to  the  pocket  nor  to 
the  tissue  immediately  adjacent  to  it.  In  some  instances  microor¬ 
ganisms  may  be  found  in  the  connective  tissue  surrounding  the  de¬ 
veloping  permanent  tooth,  and  even  within  the  enamel  epithelium  of 
the  permanent  tooth,  apparently  gaining  entrance  through  splits  in 
the  connective  tissue  as  previously  described.  Destruction  of  the 
enamel  epithelium  of  the  permanent  tooth  may  be  further  augmented 
by  the  movements  of  the  deciduous  fragment  when  it  lies  in  contact 
with  that  tissue.  In  the  instances  observed  here,  injury  to  and  de¬ 
struction  of  the  enamel  epithelium  of  the  permanent  tooth  seemed  to 
be  brought  about  by  mechanical  injury  due  to  movements  of  the  decid¬ 
uous  fragment,  by  infection,  or  by  a  combination  of  both. 

I'he  roots  of  the  deciduous  tooth,  made  sharp  and  jagged  by  resorp¬ 
tion,  may  rest  upon  the  enamel  epithelium  of  the  permanent  tooth. 
When  pressure,  as  of  mastication,  is  brought  to  bear  upon  such  a 
tooth,  the  crown  of  the  permanent  tooth  obviously  furnishes  support 
for  the  deciduous  tooth,  and  the  enamel  epithelium  is  injured  by  the 
excursions  of  this  fragment.  This  condition  is  illustrated  by  fig.  8, 
which  shows  a  deciduous  tooth,  F,  in  the  later  stage  of  resorption. 
The  deciduous  fragment  appears  to  be  retained  by  only  a  small 
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Fig.  15  Fig.  16 

Fig.  15.  Shows  Conditions  Some  Time  after  Disappearance  of  Deciduous  Fragment 
E,  mouth  epithelium;  ulcerative  mass,  E — K.  M,  enamel  epithelium  of  permanent  tooth 

Fig.  16.  Conditions  in  Gingiva  Some  Time  after  Loss  of  Deciduous  Fragment 
S,  split  or  separation  between  mouth  epithelium,  E,  and  enamel  epithelium,  M.  Pocket  has  also  formed 
intra-epithelial  tear,  bottom  of  which  lies  at  B.  Segments  A  and  B  shown  magnified  in  figs.  17  and  18,  respectively 


Fig.  17  Fig.  18 

Fig.  17.  Magnification  of  Segment  in  Fig.  16 
S,  split  between  mouth  epithelium,  E,  and  enamel  epithelium  .V/,  occupied  by 
microorganisms,  O 

Fig.  18.  Magnification  of  Segment  B  in  Fig.  16 
Bottom  of  intra-epithelial  tear  occupied  by  microorganisms,  0.  E,  epithelium.  T, 
primary  cuticle  with  adherent  layers  of  epithelial  cells 

atrophy.  The  deciduous  fragment  seems  to  be  supported  by  the 
crown  of  the  permanent  tooth.  The  margin  of  the  deciduous  fragment 
has  been  roughened,  L.  The  gingival  epithelium,  E,  has  been  sep- 
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amount  of  fibrous  tissue.  In  the  neighborhood  of  one  root,  from  A  to 
B,  a  definite  destruction  of  the  enamel  epithelium,  M,  of  the  permanent 
tooth  has  occurred,  and  the  adjacent  fibrous  tissue  has  undergone 
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arated  from  the  tooth  surface,  causing  a  split  in  the  connective  tissue. 
Fig.  9  shows  a  disturbance  of  the  enamel  epithelium,  and  demonstrates 
the  two  possible  causes  previously  mentioned;  namely,  mechanical 
injury  and  infection.  This  figure  shows  a  deciduous  fragment  just 
previous  to  expulsion.  The  gingival  epithelium,  E,  has  lost  its  attach¬ 
ment  to  the  tooth  surface.  Pockets,  A',  extend  into  the  connective 
tissue.  The  sharp  root  of  the  deciduous  fragment  has  injured  the 
enamel  epithelium  of  the  permanent  tooth  at  A  cyst-like  struc¬ 
ture,  C,  is  present  in  the  enamel  epithelium.  This  structure  is  shown 
in  greater  magnification  in  fig.  10,  which  indicates  that  disorganization 
has  occurred  w'ithin  the  enamel  epithelium,  M.  In  this  cavity  may 
be  seen  erythrocytes,  leucocytes,  dead  cells,  and  bacteria.  Fig.  11  is  a 
segment  of  the  enamel  epithelium,  M,  of  an  erupting  permanent 
tooth.  Here  are  seen  microorganisms,  0,  along  the  inner  margin  of 
the  enamel  epithelium.  They  are  not  limited  to  this  area,  but  may  be 
traced  along  the  entire  inner  margin  of  this  epithelium.  This  illustra¬ 
tion  was  taken  from  the  specimen  shown  in  fig.  7,  in  which  may  be 
seen  a  deep  pocket  in  the  connective  tissue  through  which  the  bacteria 
have  gained  entrance. 

On  observing  the  process  about  the  time  of  eruption  of  a  permanent 
tooth,  the  same  conditions  still  exist.  Fig.  12  shows  a  deciduous  frag¬ 
ment  apparently  just  previous  to  expulsion.  There  has  been  a  destruc¬ 
tion  of  the  enamel  epithelium,  M,  oX  A.  The  connective  tissue  from 
A  to  5  is  without  epithelial  covering,  and  the  permanent  tooth  is 
erupting  through  an  inflamed  and  infected  area.  Fig.  13,  a  magnifica¬ 
tion  of  the  segment  from  A  to  B  (fig.  12),  gives  a  better  view  of 
conditions  in  the  connective  tissue  and  enamel  epithelium,  M.  At 
A  the  connective  tissue  appears  to  have  undergone  atrophy.  Fig.  14 
illustrates  a  similar  condition.  The  gingival  epithelium,  E,  appears 
to  be  badly  inflamed,  and  at  N  to  have  undergone  necrosis.  At  N  is 
also  seen  necrotic  tissue  attached  to  the  deciduous  fragment,  F.  The 
fissure  or  split,  S,  in  the  connective  tissue,  at  one  time  occupied  by  the 
deciduous  fragment,  contains  bacteria  and  debris.  This  is  another 
illustration  of  the  eruption  of  a  permanent  tooth  through  an  inflamed 
and  infected  area. 

Fig.  15  shows  an  area  taken  from  the  gingival  epithelium  of  an 
erupting  permanent  tooth,  which  apparently  has  not  yet  erupted 
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through  the  mouth  epithelium.  Conditions  here  are  similar  to  those 
in  13.  The  connective  tissue  from  £  to  M  is  without  an  epithelial 
covering.  On  this  account  the  enamel  epithelium  has  been  destroyed, 
and  the  two  epithelia  have  been  unable  to  unite.  This  appears  to  be 
practically  an  ulcerated  area.  Here  also  is  seen  necrotic  tissue  with 
evidences  of  suppuration,  together  with  the  beginning  of  pocket 
formation  {K). 

Fig.  16  shows  the  gingiva  of  an  erupted  permanent  tooth.  The 
enamel  epithelium,  M,  has  failed  to  unite  with  the  mouth  epithelium 
at  .1 .  The  split,  5,  caused  by  this  lack  of  union  is  occupied  by  micro¬ 
organisms.  These  are  clearly  seen  in  fig.  17,  a.  magnification  of  the 
outlined  segment  at  A  in  fig.  16.  Here  are  seen  microorganisms,  O, 
occupying  the  split  at  5  in  fig.  16.  Fig.  18  is  a  magnification  of  the 
outlined  segment  at  B  (fig.  16),  which  represents  an  intra-epithelial 
tear,  apparently  also  the  result  of  retention  of  the  deciduous  fragment. 
An  abnormally  deep  pocket  has  thus  developed.  Microorganisms 
hav^e  invaded  the  tear  in  the  epithelium.  The  surrounding  tissue, 
however,  does  not  appear  to  be  affected. 

Summary 

The  epithelial  attachment  proliferates  down  the  root,  which  may 
indicate  that  the  resorbing  deciduous  tooth  undergoes  an  eruptive 
movement. 

Detachment  of  the  epithelial  attachment  from  the  tooth  surface, 
and  the  excursion  of  the  roughened,  deciduous  fragment  during  the 
later  stages  of  resorption,  produce  extensive  injuries  and  infection 
in  the  adjacent  tissues. 


A  CONTRIBUTION  TO  THE  ANATOMY  AND  PATHOLOGY  OF 
THE  HUMAN  GINGIVA* 


WM.  G.  SKILLEN,  D.D.S. 

Department  of  Histology,  Northwestern  University  Dental  School,  Chicago,  III. 
CONTENTS 


I.  Introduction .  727 

II.  Histological  data .  729 

III.  Discussion .  742 

IV.  Summary .  744 


I.  INTRODUCTION 

As  was  pointed  out  in  a  recent  article/  where  the  situation  was  re¬ 
viewed,  our  conception  of  the  structure  of  the  gingiva  and  of  the 
changes  that  occur  in  it  has  been  growing  since  Gottlieb’s  contribution 
in  1921.  However,  as  was  also  pointed  out,  there  is  no  general  agree¬ 
ment  as  to  w’hat  constitutes  the  normal  structure  of  the  gingiva;  and 
the  status  of  many  phases  connected  with  this  part  of  the  investing 
structures  of  the  teeth  still  remains  to  be  decided.  If  we  can  arrive 
at  a  more  definite  understanding  of  the  normal  structure,  and  if  we 
study  the  pathology  in  its  earlier  stages  and  in  the  light  of  a  norm,  it 
may  be  possible  to  answ’er  some  of  the  questions  now  troubling  us. 

I  here  is  no  doubt  that  a  part  of  the  difficulty  lies  in  the  dearth  of  suit¬ 
able  human  material. 

The  material  forming  the  basis  of  this  study,  although  not  particu¬ 
larly  suitable,  presents  some  things  that  do  not  seem  to  have  been 
showm  before,  and  may  add  to  our  rather  meagre  knowledge.  It  is 
mainly  a  histological  study  of  a  limited  amount  of  human  material. 
Although  only  the  gingivae  are  discussed  below,  the  rest  of  the  dental 
apparatus  has  been  studied  from  both  clinical  and  histological  stand¬ 
points.  Excepting  one  instance,  as  will  be  noted,  no  particular  refer¬ 
ence  need  be  made  at  this  time  to  the  results  of  that  study. 

*  Read  at  the  Ninth  General  Meeting  of  the  International  .Association  for  Dental 
Research,  Memphis,  Tenn.,  March  21-22,  1931:  Journal  of  Dental  Research,  1931,  xi, 
p.  483. 

*  Skillen:  Journal  of  the  American  Dental  Association,  .April,  1931. 
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Fig.  1  (4171'').  Labial  gingiva  of  2 .  Pocket:  none.  A',  artefact.  A',  horny  cuticle. 
A',  epithelial  prolongation  of  A’^,  epithelial  attachment;  latter  terminates  at  C,  enamel- 
cemental  junction.  D,  dentin.  E,  enamel  area.  SI,  mouth  epithelium,  poorly  formed 
at  SE.  /,  inflammatory  infiltrate. 


gingiva:  anatomy  and  pathology 


II.  HISTOLOGICAL  DATA 


Fig.  1  illustrates  the  labial  gingiva  of  an  upper  lateral  incisor.  This 
surface  was  free  from  debris  and  calculus.  Conditions  on  the  other 
surfaces  were  not  so  favorable.  {Fig.  2  shows  the  lingual.)  There 


Fig.  2  (417F).  Lingual  gingiva  of  2  (see  /).  Pocket:  none.  Recession,  0.5  mm. 
T,  calculus  and  necrotic  tissue.  C,  caries  at  enamel-cemental  junction.  A'*,  epithelial 
attachment.  M,  mouth  epithelium,  with  keratinized  layer,  //,  which  terminates  at  //*. 
/,  inflammatory  infiltrate. 


was  apparently  no  pocket  (crevice)  on  this  surface.  The  slight  indenta¬ 
tion,  X,  at  the  crest  of  the  gingiva  appears  to  be  an  artefact,  since 
shreds  of  tissue  bridge  the  gap  and  other  sections  of  the  series  appear 
more  intact.  The  cuticle,  K,  is  hornified  and  continuous  with  a  rela- 
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tively  thick,  nucleated  prolongation,  K^,  of  the  epithelial  attachment, 
A'2.  No  horny,  secondary  cuticle  had  developed  below  the  crest.* 
The  enamel  area  is  located  at  £;  the  dentin  at  D;  and  the  enamel- 
cemental  junction  at  C.  The  epithelial  attachment.  A*,  terminated 
just  a  little  below  the  tip  of  the  cementum  spur  about  on  a  level  with 
C;  i.e.,  there  had  been  practically  no  proliferation  of  epithelium  along 
the  surface  of  the  tooth.  It  is  impossible  to  distinguish  between  a  pro¬ 
liferating  mouth  epithelium  (Becks)  and  an  epithelial  attachment. 
The  mouth  epithelium,  M,  w’as  poorly  developed,  particularly  toward 
the  crest  of  the  gingiva.  In  many  places,  the  connective-tissue 
papillae  were  covered  by  only  one  or  two  layers  of  cells.  A  keratinized 
layer  had  not  developed.  The  inflammatory  infiltrate,  /,  consists  of 
lymphocytes  and  endothelial  cells.  It  may  be  traced  directly  to  areas 
at  the  crest  of  the  gingiva,  where  the  epithelium  is  exceedingly  thin. 
All  the  vessels,  V,  leading  to  and  from  the  connective-tissue  papillae 
of  the  mouth  epithelium  exhibit  an  inflammatory  change.  Fig.  2 
shows  the  Ungual  surface  of  the  same  tooth  and  presents  not  unusual 
conditions.  It  is  included  mainly  for  comparison  and  later  discussion. 
Here  above  a  small  amount  of  calculus,  T,  there  exists  a  small  carious 
area  at  the  enamel-cemental  junction,  C.  The  calculus  is  surrounded 
by,  and  apparently  was  forming  in,  desquamated  and  necrotic  epithe¬ 
lium.  There  was  probably  no  pocket,  the  slight  curvature  of  the  crest 
of  the  gingiva  having  been  due  to  shrinkage.  A  recession  of  the 
gingiva  of  about  0.5  mm.  below  the  enamel-cemental  junction  has 
occurred.  The  mouth  epithelium,  M,  is  well  developed  and  up  to  the 
point  W,  at  the  crest,  is  well  keratinized,  H.  At  the  latter  point  the 
keratinized  layer,  H,  suddenly  stops.  The  inflammatory  reaction,  /, 
is  similar  in  all  respects  to  that  appearing  on  the  labial  surface,  and 
seems  to  be  related  to  the  loss  of  epithelium  over  the  crest.  V’ascular 
changes  are  absent  or  less  noticeable  in  the  region  of  the  mouth  epi¬ 
thelium,  M.  The  epithelial  attachment.  A'*,  is  adherent  to  the  cemen- 

*  Two  special  methods  were  made  use  of  in  all  this  material  to  determine  the  presence 
of  a  secondary  cuticle  and  the  state  of  keratinization  of  the  epithelium;  namely,  Mallory’s 
stain,  on  the  basis  of  a  report  by  Karshan:  Journal  of  Dental  Research,  1930;  and  Gram 
stain,  as  reported  by  Ernst;  Arch.f.  Mikr.  Anat.,  1896,  and  mentioned  by  Orban;  Journal 
of  the  American  Dental  Association,  1930.  Known  controls  were  utilized  to  govern  stain¬ 
ing  and  differentiation.  Although  these  stains  proved  fairly  satisfactory,  their  specificity 
seems  open  to  question. 
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Fig.  5  (417L).  Labial  gingiva  of  3.  Pocket:  none.  X,  artefacts.  Recession, 
0.571  mm.  K,  cuticle;  terminates  at  crest  of  gingiva;  continuous  with  K^,  epithelial 
attachment,  which  terminates  at  K^.  M,  mouth  epithelium;  poorly  formed  at  M*.  I, 
inflammatory  infiltrate. 
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Fig.  6  (41 7L).  Lingual  gingiva  of  3  (see  Jig.  5).  Pocket,  0.598  mm.  Recession, 
3.190  mm.  T,  calculus  and  organisms  occupying  pocket.  Epithelial  attachment,  K-, 
terminates  at  K^,  and  adherent  to  cementum  C,  below  bottom  of  pocket.  M,  mouth 
epithelium.  I,  inflammatory  infiltrate. 


turn.  Fig.  3  illustrates  the  labial  gingiva  of  the  neighboring  upper 
central  incisor.  Conditions  in  general  are  about  the  same  as  those 
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Fig.  7  (4170).  Buccal  gingiva  of  5.  Pocket:  none.  Recession,  0.798  ram.  K^, 
epithelial  attachment,  terminates  at  /C*;  adherent  to  cementum,  C.  M,  mouth  epithel¬ 
ium;  poorly  formed  at  .W*.  /,  inflammatory  infiltrate.  V,  inflammatory  changes  in 
vessels  directed  toward  mouth  epithelium. 
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described  for  fig.  1  excepting  that  the  inflammatory  infiltrate,  I,  does 
not  appear  to  be  so  extensive,  and  the  gingiva  has  shifted  apically,  the 
crest  having  closely  approached  the  enamel-cemental  junction,  C. 


Fig.  8  (4170).  Lingual  gingiva  of  5  (see  fig.  7).  Pocket,  0.399  mm.  Recession, 
1.330  mm.  T,  calculus.  X*,  epithelial  attachment;  terminates  at  X®,  and  adheres  to 
cementum,  C,  below  bottom  of  pocket,  P.  M,  mouth  epithelium.  7,  inflammatory 
infiltrate.  V,  inflammatory  activity  about  vessels. 


The  epithelium  has  grown  proportionately  along  the  surface  of  the 
cementum,  C-K^.  The  horny,  secondary  cuticle,  K,  terminates  at  its 
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|X)inl  of  union  with  the  epithelial  attachment,  A’*.  There  is  no 
|K)cket;  the  tissues  have  separated  from  the  tooth  surface  during  prep¬ 
aration,  forming  an  artefact,  A'.  'I'he  enamel  area  is  located  at  E\ 
the  dentin  at  D.  '1  he  inflammatory  infiltrate,  /,  is  again  traceable  to 
}>oints  of  weakness  in  the  epithelial  covering  of  the  crest  of  the  gingiva, 
MK 

Special  attention  is  directed  to  the  fact  that  here  are  two  neighbor¬ 
ing  incisfjrs  showing  no  particular  clinical  differences  and  no  particular 
differences  so  far  as  pathology  is  concerned,  excepting  that  possibly  the 
inflammatory  infiltrate  in  the  second  case  is  less  extensive  than  in  the 
first.  However,  the  position  and  arrangement  of  the  labial  gingivae 
are  appreciably  different  recession  with  proliferation  of  epithelium 
having  occurred  in  one  but  not  in  the  other.  As  we  shall  see,  the 
lingual  surface  of  the  second  tooth  (///,'.  4)  is  not  greatly  different  from 
that  described  in  ///j.  Z;  and,  so  far  as  can  be  seen  from  roentgenograms, 
the  interproximal  areas  are  not  very  diflerent.  There  was  apparently 
no  elongation  of  the  central  ( jig.  3). 

Fig.  4  shows  the  surface  opposite  that  illustrated  in  Jig.  3.  A  gingi¬ 
val  recession  of  api)roximately  1.7  mm.  occurred  on  this  surface,  the 
enamel-cemental  junction  being  located  at  C.  A  small  amount  of 
calculus,  T,  is  surrounded  by  desquamated  and  necrotic  tissue,  some  of 
which  seems  once  to  have  been  hornified  epithelium.  A  very  shallow 
pocket  probably  existed,  P,  and  the  inflammatory  infiltrate  seems  to 
bear  a  definite  relation  to  this  area.  I'he  epithelial  attachment,  K-,  is 
adherent  to  the  cementum.  .\gain,  with  the  e.xcejfiion  of  the  crest  of 
the  gingiva,  a  well  developed  and  keratinized  mouth  epithelium  is 
exhibited. 

Fig.  5  illustrates  the  labial  gingiva  of  a  lower  cuspid.  I'he  crest  of 
the  gingiva  lies  about  ()..S7  mm.  below  the  enamel-cemental  junction. 

pocket  does  not  appear  to  have  existed.  I'he  cuticle.  A,  is  con¬ 
tinuous  with  the  epithelial  attachment,  A^.  I'he  tissues  were  torn 
in  preparation,  producing  artefacts,  .V.  Other  sections  in  the  series 
show  apparent  adhesions  between  the  epithelial  attachment,  K',  and 
the  cementum,  'I'he  former  structure  here  terminates  at  A®. 
I'he  inflammatory  infiltrate,  /,  of  the  same  type  as  that  previously 
described,  is  on  the  whole  not  extensive  although  varying  to  a  certain 
extent  from  section  to  section  in  the  series,  .\gain  it  may  be  related 
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I  IG.  9.  Represents  interproximal  areas  of  5  (4170,  7  and  S),  and  distal,  inter- 

proximal  area  of  3  (417L,  5  and  6).  Set  tion  cut  buec«)-lingual.  .1/,  mouth  epithel¬ 

ium.  r,  vessels  of  sub-epithelial  connective  tissue;  exhibit  inflammatory  changes.  H, 
crest  of  bone. 


the  mesial  surface  was  less  so.  'I'he  lingual  surface  e.xhibits 
considerable  adverse  change,  as  may  be  seen  from  //^.  f>.  In  the  latter 
there  exists  considerable  calculus,  and  a  ixicket  about  0.5d  mm.  tieep. 
J'he  crest  of  the  gingiva  lies  alxjut  .bid  mm.  below  the  enamel-cement al 


to  ver>'  obvious  defects  in  the  epithelial  covering  of  the  gingiva, 
particularly  toward  the  crest,  MK  A  keratinized  layer  is  wanting  on 
the  mouth  epithelium,  M,  and  the  vessels,  V,  adjacent  to  this  epithe¬ 
lium,  as  heretofore  mentioned,  exhibit  inflammatory  changes.  The 
distal  interproximal  surface  of  this  tooth  was  in  fairly  good  condition 
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Fig.  10  (41211;.  lluccal  gingiva  of  ,S.  Pocket:  depth  uncertain.  T,  calculus 
continuous  with  degenerating  epithelial  tissue,  N,  which  in  turn  is  united  to  epithelial 
attachment,  K'K  K,  horny  cuticle.  C,  enamel-cemental  junction.  K^,  termination  on 
cementum  of  epithelial  attachment.  K,  enamel  area.  M,  mouth  epithelium  with  II,  a 
keratinized  layer  ending  at  .V/‘.  /,  inflammatory  infiltrate. 


junction.  'J’he  mouth  epithelium,  M,  presents  a  very  thin  and  appar¬ 
ently  irregular  keratinized  layer,  which  is  absent  over  the  crest  of  the 
gingiva.  The  epithelial  attachment,  A'^,  terminates  at  A’,  and  is 


Fig.  11  (41211).  Inteqiroximal  area  of  .S  (see  Jig.  10).  Section  cut  bucco-lingually. 
r,  calculus.  .V,  dcsijuamated  and  necrotic  tissue.  .1/,  mouth  epithelium.  /,  inllamma- 
tory  infiltrate  in  sub-epithelial  connet  tive  tissue.  B,  crest  of  bone. 

Other  areas  illustrated  here,  although  the  labial  surfaces  on  the  whole 
appear  to  be  free  from  such  growths.  Possibly  this  material  has  been 
subject  to  some  i)ost-mortem  change.  Therefore,  it  is  questionable 
whether  much  import  may  be  ascribed  to  these  tindings.) 
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adherent  to  the  cementum,  C,  from  the  bottom  of  the  pocket.  The 
inflammatory  infiltrate,  /,  although  not  extensive,  is  definitely  peri¬ 
vascular,  and  similar  to  that  already  described.  (Massive  colonies 
of  bacteria  occupy  the  pocket  intermediate  between  the  tissue  and  the 
calculus.  The  same  conditions  exist  to  a  greater  or  less  extent  in  the 
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Figs.  7  and  8  illustrate  the  buccal  and  lingual  gingivae,  respectively, 
of  a  lower  second  bicuspid.  This  tooth  apparently  was  non-functional, 
the  opposing  teeth  consisting  of  roots  only.  It  also  stood  alone,  the 
adjacent  teeth  having  previously  been  removed.  The  buccal  gingiva 
{jig.  7)  lies  about  0.79  mm.  below  the  enamel-cemental  junction. 
pocket  evidently  did  not  exist.  The  epithelial  attachment,  K^,  termi¬ 
nating  at  K^,  appears  to  be  firmly  adherent  to  the  surface  of  the 
cementum,  C,  throughout  its  entire  length.  The  mouth  epithelium, 
M,  exhibits  no  keratinized  layer  and,  again,  is  very  poorly  formed 
over  the  crest.  The  inflammation  is  negligible,  consisting  of  a  few 
plasma  cells  in  the  region  of  the  immediate  crest,  I,  and  vascular 
changes  deeper  down  in  the  neighborhood  of  the  mouth  epithelium,  V. 
A  strong  band  of  fibres,  F,  corresponding  to  G.  \.  Black’s  “free  gin¬ 
gival  fibres,”  may  be  seen  leaving  the  cementum,  C,  just  below  the 
termination  of  the  epithelial  attachment  and  running  upward  parallel 
to  the  latter.  The  lingual  surface  of  this  tooth  (Jig.  8)  exhibits  but 
little  calculus.  (Organisms  are  prominent.)  Apparently,  a  pocket, 
about  0.4  mm.,  existed.  The  crest  of  the  gingiva  lies  about  1.33  mm. 
below  the  enamel-cemental  junction.  The  epithelial  attachment, 
A’*,  is  adherent  to  the  cementum,  C,  from  the  bottom  of  the  pocket  to 
its  termination.  A'®,  and  a  secondary  cuticle  is  present.  The  mouth 
epithelium,  M,  is  similar  to  that  on  the  buccal  surface.  Again  the 
inflammatory  infiltrate,  I,  is  traceable  to  the  crest  of  the  gingiva  and 
the  pocket,  where  the  epithelial  covering  is  less  well  defined.  The  cir¬ 
culatory  vessels  in  this  region  exhibit  congestion.  The  interproximal 
areas  are  illustrated  in  Jig.  9,  which  also  answers  for  an  illustration  of 
the  distal  surface  of  the  tooth  described  under  Jig.  5,  where  also  the 
neighboring  tooth  on  the  distal  had  been  removed.  This  is  a  buccal- 
lingual  section  of  an  area  lying  fairly  close  to  the  tooth.  There  is  no 
calculus  ( Jig.  9).  I'he  epithelium  is  covered  by  a  very  thin  and  irreg¬ 
ular  keratinized  layer.  Inflammatory  change  is  not  e.xtensive. 

Fig.  10  illustrates  the  buccal  gingiva  of  an  upper  biscuspid.  A  small 
amount  of  calculus,  T,  appears  to  be  continuous  with  a  small  piece  of 
epithelial  tissue,  .V,  which  seems  to  have  been  undergoing  necrosis. 
Whether  a  pocket  existed  here  is  uncertain;  although  if  one  did,  it  was 
exceedingly  shallow  (0.399  mm.).  The  crest  of  the  gingiva  has  not 
reached  the  enamel-cemental  junction,  C,  Iving  about  0.4  mm.  above 
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that  point.  The  epithelial  attachment,  K^,  is  covered  by  a  very  defi¬ 
nite  secondary  cuticle  to  a  point  a  little  below  the  enamel-cemental 
junction.  That  epithelium  terminates  at  K^.  The  mouth  epithelium, 
M,  is  very  well  developed  and  exhibits  a  definite  keratinized  layer,  H, 

TABLE  1 

Gingival  measurements 

The  column  marked  3  indicates  the  pocket  (crevice)  depth;  4,  the  relation  of  the  crest 
of  the  gingiva  to  the  enamel-cemental  Junction,  the  sign  indicating  a  position  above 
and  the  —  sign  a  position  below  that  point  (in  other  words,  a  so-called  recession);  5, 
the  height  of  the  gingiva,  measuring  from  the  crest  to  the  deepest  point  of  epithelial 
proliferation  on  the  tooth  surface. 

0  means  that  possibly  there  was  no  pocket;  ?,  means  that  pocket-depth  could  not 
be  determined.  Measurements,  in  millimeters,  were  made  with  the  ocular  micrometer. 
Each  group  represents  a  different  individual. 


ILLUSTRA¬ 

TIONS 

TOOTH 

AGE  OF 

PATIENT 

LABIAL  SURFACX 

LINGUAL  SURFACE 

Fic. 

3 

4 

4  I  5 

7-8 

(4170) 

5] 

50 

0 

-0.798 

0.731 

0.399 

-1.330  0  665 

(41 7G) 

3 

50 

0? 

—0.532 

0.904 

0 

-1.356  0.904 

1-2 

(417F) 

2 

50 

0 

+  1.010 

1.103 

0 

-0  598  1.010 

5-6 

(41 7L) 

3 

50 

0 

-0.571 

1.276 

0.598 

-3.190  1.26.^ 

3-4 

(41 7E) 

1 

50 

0 

+0.239 

1.356 

O.IW 

-1  729  1.396 

I417L) 

2 

50 

0 

-0  598 

1.409 

0.532 

-2.593|  1.196 

Total  of  group . 

6.779 

:  6.414 

10-11 

(412B) 

5 

64 

0? 

+0.399 

0  944 

0  399 

+0.133  0  944 

(41 2  A) 

4 

64 

0.133 

at 

0.891 

0 

+0.744  0  944 

Total  of  group . 

1 .835 

1.888 

(415) 

3 

50 

? 

+0  3‘)«) 

1.170 

0  864 

+0.837  1.476 

(4130 

4 

50 

0.665 

-1.197 

1.263 

? 

+0  6671  1  463 

Total  of  group . 

2  433 

2.943 

Total  of  three  groups . 

11  (U7 

*  11.245 

which  extends  over  the  crest  to  the  point  MK  A  small  amount  of 
lymphocytic  infiltration,  /,  is  traceable  to  the  point  All  through 
this  series,  the  vessels  occupying  the  papillae  immediately  below  the 
point,  4/*,  exhibit  a  definite  congestion.  The  lingual  surface  of  this 
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same  tooth  need  not  be  illustrated.  Conditions  there  are  very  similar 
to  those  shown  in  fig.  4,  except  that  the  crest  of  the  gingiva  lies  a  very 
short  distance  above  the  enamel-cemental  junction  (0.13  mm.)  instead 
of,  as  in  fig.  4,  having  passed  that  point.  The  interproximal  areas  are 
illustrated  in  fig.  11,  which  represents  a  bucco-lingual  section.  Cal¬ 
culus  is  shown  at  T;  a  layer  of  desquamated,  necrotic  tissue  at  N; 
a  somewhat  irregularly  papillated  epithelium  at  M.  There  exists  a 
sub-epithelial  lymphocytic  infiltration,  I,  which  increases  slightly  as 
the  series  approach  closer  the  surfaces  of  the  teeth. 

Table  1  gives  certain  measurements,  in  millimeters,  that  were  made 
on  the  sections  by  means  of  the  ocular  micrometer.  There  is  consider¬ 
able  room  for  unavoidable  error  in  such  computations.  In  some 
instances  the  measurements  represent  the  average  for  a  number  of 
sections.  Only  a  part  of  the  material  is  represented  in  the  illustrations, 
as  may  be  noted  from  the  data  in  the  first  column.  The  measurements 
are  considered  in  the  ensuing  discussion. 

III.  DISCUSSION 

Perhaps  the  most  interesting  feature  of  this  small  series,  to  which 
attention  should  be  drawn,  is  the  relatively  large  number  of  instances 
in  which  a  gingival  pocket  (crevice)  did  not  apparently  exist,  despite 
the  age  of  the  individuals;  and  even  where  considerable  so-called 
recession  had  occurred.  Orban  and  Kohler*  found,  in  a  large  number 
of  instances  (356),  only  15  in  which  pockets  could  not  be  observed, 
although  in  a  large  number  of  instances  (45  percent)  they  also  found 
extremely  shallow  pockets  having  various  depths  less  than  0.5  mm. 
It  is  easy  to  err  in  determining  pocket  depth,  because  it  is  not  always 
possible  to  distinguish  between  artefact  and  actuality  (for  instance, 
fig.  10).  Consequently  areas,  on  the  sections  designated  as  pockets 
might  not  have  been  such.  Nevertheless,  although  the  number  of 
observed  “zero  pockets”  was  very  small,  the  data  justify  no  other 
opinion  than  that  pockets  occur  less  frequently  than  is  generally 
assumed.  Where  a  so-called  recession  is  observed,  quite  often  it  is 
taken  for  granted  that  a  pathological  pocket  also  exists.  The  present 
instances  indicate  that  such  may  not  be  the  case. 

In  an  earlier  paper,  attention  was  called  to  a  seeming  relation  be- 

*  Orban  and  Kohler:  Die  physiologische  Zahnfleischtasche,  Zeit.f.  Stom.,  1924,  p.  386. 


gingiva:  anatomy  and  pathology 


743 


tween  the  pocket  and  sub-epithelial  inflammation.^  The  present 
paper  presents  instants  in  which  inflammation  exists  in  the  absence 
of  pockets.  In  these  it  appears  to  be  related  instead  to  w'eaknesses  in 
the  mouth  epithelium,  particularly  over  the  crest  of  the  gingiva,  where 
the  protection  of  a  well  developed  epithelium  is  most  needed.  Orban® 
has  shown  a  similar  relationship.  Jn  this  material  it  is  impossible,  or  at 
least  difficult,  to  find  any  correlation  betw’een  the  pocket,  the  inflam¬ 
mation  of  other  observable  pathology,  and  the  proliferation  of  the  epi¬ 
thelial  attachment  that  might  have  occurred.  Time  and  again, 
the  Vienna  group  have  reiterated  that  there  is  no  relation  betw  een  these 
things.®  If,  for  instance,  1,3,7  and  10  are  referred  to,  it  w’ill  be  ob¬ 
served  that  considerable  variation  exists  in  the  amount  of  recession, 
proliferation  and  inflammation.  In  Jig.  1  there  is  little  proliferation  yet 
possibly  more  extensive  inflammation  than  in  any  of  the  other  three. 
In  jig.  7,  although  there  is  a  less  noticeable  inflammation  than  in  either 
Jig.  1  or  3,  the  recession  is  greater.  Here  of  course  drift,  this  being  a 
non-functional  tooth,  must  be  taken  into  consideration,  w'hich,  however, 
has  nothing  to  do  with  the  inflammation.  Such  a  movement,  indeed, 
is  analogous  to  an  eruptive  process  of  which,  in  the  minds  of  the  Vienna 
group,  the  shifting  epithelial  attachment  and  epithelial  proliferation 
are  an  expression.  Neither  is  there  in  these  instances  any  particular 
difference  in  the  character  of  the  inflammation  that  might  be  related 
to  the  changes  going  on.  Neither  are  there  any  observable  changes 
in  progress  in  the  adjacent  tissues  to  indicate  that  a  break-dowm  of  the 
peridental  membrane  was  due. 

If  now  the  lingual  surfaces  of  some  of  these  cases  are  referred  to,  for 
instance  Jigs.  2,  4,  6  and  8,  where  pathology  and  inflammation  are 
strongly  marked,  and  the  measurements  in  Table  1  are  studied,  a 
curious  thing  comes  to  light.  In  the  first  place,  it  w’ould  seem  that  the 
more  adverse  the  conditions,  the  greater  the  recession  of  the  gingiva 
(column  4).  For  instance,  on  the  labial  surface  of  the  cuspid  (41 7L, 
Jig.  5)  a  recession  of  0.571  mm.  has  occurred,  while  on  the  lingual  sur¬ 
face  (Jig.  6)  the  amount  of  recession  was  3.190  mm.  Conditions  are 
much  more  adverse  on  the  lingual  than  on  the  labial,  which  is  generally 

^  Skillen;  Journal  of  the  American  Dental  Association,  1930,  p.  1088. 

‘  Orban;  Keratinization;  Ibid.,  1930,  p.  1977. 

*  Orban:  Das  normale  Paradentium  der  Hunde,  Zeit.f.  Stom.,  1924,  p.  847. 
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true  of  all  the  other  instances  listed  here.  Under  such  circumstances, 
if  adverse  conditions  have  anything  to  do  with  proliferation  of  the 
epithelium,  it  might  be  expected  that  the  distance  from  the  crest  of 
the  gingiva  to  the  deepest  point  of  the  epithelial  attachment  would  be 
greater  than  elsewhere.  However,  this  is  not  the  case;  rather  there  is 
a  tendency  toward  the  opposite  condition.  In  column  4,  for  instance, 
it  will  be  seen  that  in  the  first  group  a  general  recession  has  occurred 
on  the  lingual  surfaces,  and  in  quite  considerable  amounts.  If  now 
column  5  is  referred  to,  and  the  measurements  for  the  labial  and  lin¬ 
gual  surfaces  of  these  teeth  are  compared,  it  will  be  seen  that  the 
lengths  of  the  epithelial  attachment  are  very  nearly  equal  on  the  two 
surfaces,  with  a  slight  tendency  to  be  less  on  the  lingual  surface.  The 
total  for  the  group  was  computed  for  this  purpose.  An  examination 
of  the  measurements  given  by  Orban  and  Kohler  indicates  similar 
results. 

Table  1  also  shows  that  there  is  no  relation  between  the  pocket  and 
the  epithelial  proliferation.  Furthermore,  there  does  not  seem  to  be 
a  relation  between  the  pocket  and  the  recession. 

Attention  should  be  called  to  the  fact  that  some  of  the  instances 
illustrated  here  would  probably  have  been  considered  normal  from  the 
clinical  standpoint,  roentgenographical  and  otherwise  {figs.  1,  3,  5,  7 
and  10).  As  has  been  pointed  out,  however,  in  all  there  existed  more 
or  less  inflammation. 

IV.  SUMMARY 

In  the  material  under  discussion  a  certain  number  of  instances  were 
found  in  which,  despite  the  ages  of  the  individuals  and  even  in  the 
presence  of  so-called  recession,  there  apparently  existed  no  pockets 
(crevices). 

Inflammation  in  a  gingiv^a,  in  the  absence  of  a  pocket,  could  be 
traced  to  defects  in  the  mouth  epithelium,  particularly  over  the  crest  of 
the  gingiva. 

Where  pockets  occurred  the  situation  was  analogous  to  the  above: 
there  was  a  defective  epithelial  covering,  which  seemed  to  be  the  factor 
in  the  production  of  the  inflammation. 

It  is  impossible,  or  at  least  difficult,  to  correlate  the  conditions  in 
and  about  the  gingiva  with  the  epithelial  proliferation,  although  these 
conditions  seem  to  play  some  role  in  the  so-called  recession  of  the 
gingiva. 
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AGE  AS  A  FACTOR  IN  THE  CALCULATION  OF  THE  RELATR'E 
PERCENTAGE  INCIDENCE  OF  DENTAL  CARIES  IN 
RATS  ON  STOCK  AND  DEFICIENT  DIETS 

A  Preliminary  Report 

HENRY  KLEIN,  D.D.S.,  Sc.D.,*  and  E.  V.  McCOLLUM,  PhD.,  Sc.D. 

Biochemical  Laboratory,  School  of  Hygiene  and  Public  Health,  Johns  Hopkins  University, 

Baltimore,  Maryland 

The  occurrence  of  dental  caries  in  experimental  rats  on  deficient 
diets  has  been  reported  by  Marshall^  Bunting,*  and  McCollum  and  co- 
workers."*  Although  the  last-mentioned  workers  record  that  “the 
periods  during  which  the  rats  are  fed  defective  diets  and  during  w'hich 
teeth  are  subject  to  damage  are  important,”  none  of  the  reports  on 
the  occurrence  of  dental  caries  in  the  rat  inquire  into  the  age  at  which 
caries  appears  in  this  animal,  nor  into  the  factors  that  influence  the 
time  at  which  the  carious  lesions  appear.  Age  is  a  particularly  im¬ 
portant  factor  in  any  attempt  to  determine  relative  differences  in  the 
percentage  incidence  of  caries  in  rats  on  different  diets. 

A  study  of  750  rat  skulls*  confirms  this  view.  Rats  fed  a  caries- 
producing  diet,  until  60  days  of  age,  do  not  show  dental  caries.  If  age 
is  not  considered  seriously,  the  erroneous  conclusion  may  be  drawn 
that  such  a  diet  is  unable  to  produce  dental  caries  in  rats.  However, 
when  the  rats  partake  of  the  diet  until  they  are  81  to  155  days  of  age, 
88  percent  develop  dental  caries.  Thus  the  percentage  incidence  at 
60  days  would  be  zero;  at  81  to  155  days,  88  percent.  Rats  fed  stock 

'Research  Fellow:  supported  by  grants  from  the  .Vmerican  Dental  .Association  and 
from  the  Dental  Staff  of  the  Johns  Hopkins  Hospital. 

-  Marshall:  Journal  of  the  American  Dental  Association,  ld27,  .xv,  p.  295. 

’Bunting:  Dental  Cosmos,  1925,  Ixvii,  p.  771. 

'  McCollum,  Simmonds,  Kinney,  and  Crieves:  Bulletin  of  the  Johns  Hopkins  Hospital, 
1922,  .xxxiii,  p.  202. 

’  'I'he  skulls  were  received  from  the  rat  colonies  of  the  Department  of  Biochemistry,  the 
School  of  Hygiene  and  Public  Health,  and  the  Department  of  Pediatrics,  Johns  Hopkins 
University. 
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rations,  until  60  days  of  age,  do  not  develop  caries.  If  age  is  not  con¬ 
sidered,  no  difference  would  exist  between  the  relative  percentage- 
incidence  figures  for  rats  fed  stock  or  caries-producing  rations.  How¬ 
ever,  if  age  is  considered,  a  significant  difference  as  to  caries  is  noted 
within  the  caries-susceptible  age-group  of  approximately  100  to  150 
days.  To  determine  differences  in  percentage  incidence  of  dental 
caries  in  rats  on  different  diets,  the  examination  should  be  made  when 
the  animals  are  more  than  100  days  old,  assuming  that  the  rats  are 
placed  on  the  diets  at  weaning.  The  age  at  which  rats  show  macro¬ 
scopic  caries  increases  with  moderation  of  the  caries-inducing  character 
of  the  ration,  appearing  earliest  (80-100  days)  in  rats  on  a  severe 
caries-producing  diet  and  latest  (300-500  days)  in  rats  on  stock  ration. 

Our  data,  to  be  presented  in  detail  later,  show  that  there  is  a  critical 
age-range  at  which  dental  caries  appears  in  the  rat.  This  critical 
age-range  varies  with  the  severity  of  the  caries-producing  character 
of  the  diet.  Therefore,  in  order  to  determine  the  percentage  incidence 
of  caries  on  a  severe  caries-producing  diet,  the  rats  must  be  permitted 
to  continue  on  the  diet  until  older  than  100  days.  On  a  moderate 
caries-producing  diet,  percentage  caries-incidence  can  be  calculated 
only  after  the  rats  are  older  than  110  to  205  days.  On  a  less  severe 
caries-producing  diet,  rats  must  be  older  than  145  days  before  a 
calculation  of  percentage  incidence  may  be  made.  On  a  stock  ration, 
percentage  incidence  may  be  determined  only  after  the  rats  are  older 
than  275  days. 

Summary  of  data  regarding  the  influence  of  diet  on  the  age  at  'which 
dental  caries  appears  in  the  rat 


Diet® . 

A 

B 

C 

D 

Number  of  rats  on  diet . 

48 

35 

58 

103 

Number  of  rats  with  caries . 

30 

22 

35 

10 

Average  age,  in  days,  at  death 
with  caries . 

of  rats 

135 

205 

311 

361 

Number  of  rats  without  caries .  . 

18 

13 

23 

93 

Average  age,  in  days,  at  death 
without  caries . 

of  rats 

86 

109 

145 

275 

‘The  diets  were  fed  from  weaning  until  death.  Diet  A:  severe  caries-producing 
ration;  caries-susceptible  age,  86  days  or  older.  Diet  B:  moderate  caries-producing  ration; 
caries-susceptible  age,  109  days  or  older.  Diet  C:  caries-producing  stock  ration;  caries- 
susceptible  age,  145  days  or  older.  Diet  D:  normal  stock  ration;  caries-susceptible  age, 
275  days  or  older. 


CLINICAL  MANIFESTATIONS  OF  FUSOSPIROCHETAL 
INFECTIONS^ 


RICHARD  D.  DEAN,  B.S.Eng.,  D.D.S.,  M.D.,  and  MARGUERITE  T.  DEAN, 

B.S.,  M.D. 

College  of  Dentistry,  University  of  Tennessee,  Memphis,  Tenn. 

CONTENTS 


I.  Introduction .  747 

II.  Case  report .  749 

III.  .\nimal  experimentation .  756 

IV.  Summary .  758 


I.  INTRODUCTION 

The  clinical  manifestations  of  fusospirochetosis  may  be  local  and 
general,  also  acute,  sub-acute,  and  chronic.  The  lesions  occur  in  the 
mouth,  fauces,  tonsils,  pharynx,  maxillary  sinuses,  lungs,  middle  ears, 
and  mastoids;  also  in  the  gastrointestinal  tract,  on  the  genitalia,  and 
as  ulcers  over  the  body.  In  the  severe  acute  type,  known  as  ulcera¬ 
tive  stomatitis  or  trench  mouth,  the  gums  are  swollen,  edematous, 
and  acutely  inflamed.  There  occurs  over  the  gum  tissues  and  about 
the  necks  of  the  teeth,  a  thin  pseudo-membrane  varying  in  color  from 
an  ashen-grey  to  a  yellowish  white,  and  usually  blood-tinged.  Small 
yellowish-white  areas  are  frequently  seen  beneath  the  membrane, 
which  gives  it  a  speckled  appearance.  There  are  areas  of  necrosis 
and  collections  of  exudate.  Stained  preparations  of  this  pseudo¬ 
membrane  contain  great  numbers  of  white  cells,  various  kinds  of 
microorganisms,  and  a  dichotomous  branching  type  of  growth,  which 
appears  to  yield  mycelia  and  bacillary  forms  that  we  believe  are 
phases  in  the  life-cycle  of  the  Bacillus  fusiformis.^  The  mycelia  con¬ 
stitute  a  network  of  fibers  and  make  up  the  bulk  of  the  pseudo- 

*  Read  at  the  Ninth  General  Meeting  of  the  International  Association  for  Dental 
Research,  Memphis,  Tenn.,  March  21-22,  1931;  Journal  of  Dental  Research,  1931,  xi, 
p.  474. 

*  Dean  and  Dean;  Journal  of  Dental  Research,  1931,  xi,  p.  759. 
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membrane  (Jig.  1).  Within  their  meshes  are  the  fusiform  organism  in 
all  phases  of  development,  Vincent’s  spirochetes,  other  organisms, 
blood  corpuscles,  epithelial  cells,  pus  cells,  serum,  and  fibrin,  all 
matted  together  with  food  particles,  debris,  and  a  ropy  'mucilagenous 
saliva.  This  thin  membrane  is  easily  removed,  revealing  a  very  red 
and  “angry”-looking  gum-tissue,  which  condition  is  due  to  the  de¬ 
velopment  of  inflammation,  a  pigment  derivative  of  hemoglobin,  and 
gangrene.  The  gum  tissue  is  succulent  owing  to  a  great  increase  of 
interstitial-tissue  fluid,  and  contains  large  numbers  of  microorgan¬ 
isms  in  the  tissue  spaces,  and  lymph  channels,  in  and  around  the  capil- 
laiy"  loops,  thus  producing  thrombi  and  wedge-shaped  infarctions. 

Frequently  there  occurs  in  the  mouth  large  ulcers  with  irregular, 
ragged  borders  and  necrotic  centers.  There  may  be  wide-spread 
gangrene  and  necrosis  of  the  oral  tissues  and  the  jaws.  Figs.  2  and  3 
illustrate  a  case  of  this  type.  Necrosis  of  the  oral  structures  increased 
until  many  of  the  teeth  exfoliated  (Jig.  4).  The  most  severely  acute 
types,  however,  usually  occur  in  children  as  noma,  which  is  gangrene 
of  the  peridontal,  labial,  and  buccal  tissues  and  is  usually  fatal.  The 
acute  symptoms  may  subside  and  then  recur,  thus  giving  the  sub¬ 
acute  clinical  manifestations.  All  the  symptoms  may  be  greatly  re¬ 
duced  and  thus  become  chronic,  or  a  chronic  case  may  have  a  slow 
insidious  onset  and  present  slight  clinical  manifestations.  This  varia¬ 
tion  in  the  severity  of  the  symptoms  is  no  doubt  due  to  the  degree  of 
virulence  of  the  microorganisms  and  the  relative  amounts  of  lysins, 
opsonins,  and  certain  antibody  protections.  Often  there  is  involve¬ 
ment  of  the  salivary  glands,  with  the  production  of  a  profuse,  ropy 
saliva;  of  the  glands  of  the  neck  with  a  cervical  adenitis;  and  of  the 
tissues  of  the  floor  of  the  mouth  with  a  board-like  rigidity  simulating 
Ludwig’s  angina  (figs.  5,  6,  and  7).  Smith*  reported  the  production 
of  cervical  cellulitis  resembling  Ludwig’s  angina  in  guinea  pigs  by 
inoculating  the  inner  margin  of  the  gum  of  the  lower  posterior  teeth 
with  scrapings  from  the  teeth  of  patients  having  pyorrhea,  such  scrap¬ 
ings  containing  fusosi)irochetal  organisms. 

The  general  or  systemic  manifestations  vary  much  as  to  type,  ex¬ 
tent,  and  severity.  There  is  frequent  malaise,  weakness,  intestinal 


Smith;  Journal  of  Infectious  Diseases,  1930,  xlvi,  p.  303. 
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upsets,  insomnia,  headaches,  and  nervous  manifestations.  There  is 
usually  some  decrease  in  the  granulocytes  and  a  relative  increase  in 
the  lymphocytes.  Accompanying  this  leucopenia,  there  may  exist 
anemia  with  anisocytosis,  poikilocytosis,  and  polychromatophilia — 
an  associated  blood  dyscrasia,  which  may  be  due  to  a  fusospirochetal 
blood-stream  infection. 


Fig.  1.  Fusospirochetal  organisms  from  pseudo-membrane  removed  from  gingivae  of 
case  of  ulcerative  stomatitis;  gentian-violet  stain;  X345. 


II.  CASE  REPORT 

The  case  shown  in  figs.  2,  3,  and  4  wsls  of  a  man  47  years  old,  who 
came  to  the  hospital  on  Dec.  9,  1930,  for  a  slight  hemorrhoidal  opera¬ 
tion,  and  died  three  months  later,  March  6,  1931.  For  about  six  to 
eight  months  prior  to  admission  he  had  been  feeling  below  par,  lost 
weight,  and  was  easily  fatigued.  The  oral  cavity  was  in  a  very'  un¬ 
hygienic  condition,  the  patient  complaining  of  sore  gums,  which  were 


Fig.  2.  Case  of  gangrenous  stomatitis  with  associated  blood  dyscrasia  {see  figs.  3 
and  4). 

Fig.  3.  Case  illustrated  in  fig.  2.  Shows  involvement  of  both  buccal  and  lingual 
gingivae  in  gangrenous  process  {see  fig.  4). 

Fig.  4.  Case  illustrated  in  figs.  2  and  3.  Many  teeth  exfoliated  before  death;  photo¬ 
graph  made  at  necropsy. 

Fig.  5.  Case  simulating  Ludwig’s  angina  {see  fig.  6). 

Fig.  6.  Case  illustrated  in  fig.  5.  Shows  ulcer  on  lower  surface  of  tongue.  There 
was  also  involvement  of  gingivae. 
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Fig.  7.  Another  case  of  gangrenous  stomatitis,  with  ulcer  on  tongue. 

Fig.  8.  Stained  preparation  of  blood  at  time  of  patient’s  admission  to  hospital;  Wright’s 
stain;  X  400  (see  figs.  2,  3,  4  and  9). 

Fig.  9.  Stained  preparation  of  blood  last  day  before  death;  Wright’s  stain;  X400 
(see  fig.  8). 

Fig.  10.  Stained  preparation  of  bone  marrow;  Wright’s  stain;  X450  (see  figs.  2,  3 
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edematous  and  necrotic.  A  typical  pseudo-membrane  containing 
fusospirochetal  organisms  {fig.  1)  could  be  readily  removed  from  vari¬ 
ous  areas  in  the  oral  cavity.  The  breath  had  a  very  foul  putrefactive 
odor,  and  the  saliva  was  ropy  and  mucilagenous.  The  accompanying 
blood  dyscrasia  was  discovered  soon  after  admission.  The  blood  pic¬ 
ture  at  that  time  showed  marked  anemia  with  anisocytosis,  poikilo- 
cytosis,  and  polychromatophilia,  and  a  leucopenia  with  a  relative 
lymphocytosis  {Table  1).  There  was  some  post-operative  hemorrhage, 
and  the  patient  did  not  respond  to  treatment.  The  general  malaise 


Fig.  11  Fig.  12 

Fig.  11.  Drawing.  Stained  preparation  of  broth  culture,  showing  bacilli,  filaments 
and  cocci;  Gram’s  stain  {see  figs.  2,  3,  4  and  12). 

Fig.  12.  Drawing.  Stained  preparation  of  broth  culture,  showing  cluster  of  R.  fusi- 
formis;  Giemsa’s  stain  {see  fig.  11). 


and  anemia  became  worse,  and  the  soft  structures  of  the  oral  cavity 
more  edematous  and  necrotic.  The  patient  complained  of  consider¬ 
able  pain  and  discomfort  in  the  gums,  teeth,  and  jaws.  Four  weeks 
after  admission  there  was  extensive  necrosis  and  edema  of  the  gin¬ 
givae  and  tissues  in  the  floor  of  the  mouth.  Blood  clots  from  hemor¬ 
rhage  due  to  erosion  of  vessels  became  very  numerous  {fig.  4).  The 
teeth  were  loose.  The  tongue  was  swollen  and  forced  back  into  the 
throat,  causing  his  respiration  to  be  so  difficult  that  he  had  to  be 
propped  up  in  bed  with  mouth  wide-open  in  order  to  breath.  There 
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were  hemorrhages  from  ulcers  in  the  nose,  swelling  and  board-like 
rigidity  of  tissues  forming  the  floor  of  the  mouth,  some  edema  of  the 
neck,  and  a  profuse  ropy  saliva.  The  putrefactive  odor  from  these 
structures  grew  extremely  offensive.  The  anemia  and  leucopenia 
increased  {Table  1).  There  was  marked  evidence  of  blood  degenera¬ 
tion.  Reticulated  cells  increased  in  number.  The  last  day  before 
death  there  was  a  great  showering  into  the  blood  stream  of  immature 
cells,  myeloblasts,  normoblasts,  and  reticulocytes.  The  blood  plate¬ 
lets  were  greatly  reduced.  Figs.  8,  P,  and  10  illustrate  the  blood 
changes.  There  was  prostration,  toxicity,  and  some  delirium  before 
death. 

TABLE  1 


Blood  picture  showing  the  presence  and  progress  of  the  blood  dyscrasia 


TIME 

HEMO¬ 

GLOBIN 

TOTAL 

RED  CELLS 

COLOR 

INDEX 

TOTAL 

WHITE 

CELLS 

NEUTRO-j 

PHILES 

LYMPHO¬ 

CYTES 

MYELO- 
,  CYTES 

REMARKS 

Admission . 

39 

1,660,000 

1.20 

2,900 

ptr  cent 

48 

per  cent 

52 

per  cml 

After  six  wks . 

33 

1,470,000 

1.18 

2,100 

14 

72 

14 

After  ten  wks . 

Last  day  before 
death . 

19 

1,100,000 

0.86 

1,700 

16,500 

18 

92 

Many  re¬ 
ticulo¬ 
cytes 

Many  im¬ 
mature 

cells 

Repeated  blood-cultures  were  made  on  this  case  according  to  routine 
methods  and  reported  negative.  About  three  weeks  before  death, 
30  cc.  of  blood  were  distributed  among  four  veal-infusion  brain-broth 
tubes  and  pour-agar  plates.  Two  tubes  were  titrated  to  an  alkalinity 
of  7.4  pH.,  and  two  to  the  neutral  point.  One  alkaline,  one  neutral 
tube,  and  the  agar  plates  were  grown  anaerobically,  and  one  alkaline 
and  one  neutral  tube  aerobically.  At  the  end  of  seventy-two  hours 
all  cultures  were  negative  with  the  exception  of  the  alkaline  anaerobic 
tube,  in  which  could  be  demonstrated  large  gram-negative  cocci  and 
occasional  fine  threads  or  filaments.  All  cultures  w^ere  again  incu¬ 
bated  and  examined  at  the  end  of  one  w’eek,  when  the  two  anaerobic 
tubes  and  agar  plates  were  positive.  Complete  hemolysis  of  the  blood 
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Fig  14.  Stained  preparation  of  section  through  tissue  in  floor  of  mouth,  showing 
necrotic  area  infiltrated  with  Vincent’s  organisms;  haematoxylin-eosin  stain;  X700  {see 
figs.  2,  3  and  4). 
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had  occurred,  and  a  very  foul  odor  came  from  the  opened  tubes. 
Smears  had  gram-negative  bacilli  containing  granules,  filaments,  or 
mycelia,  and  amphoteric  cocci  (Jig.  11).  Clumps  or  clusters  of  bacilli 
were  observed  in  some  fields  (Jig.  12).  In  a  winding,  branching  type 
of  colony,  fished  from  the  agar  plate,  micro-dissected  and  stained, 
the  same  phases  of  bacterial  development  were  noted.  Sub-cultures 
from  the  positive-broth  tubes  were  made  to  blood-agar  plates.  Two 
types  of  colonies  appeared;  one,  pin-point  in  size,  which  seemed  to 
be  imbedded  in  the  agar,  producing  a  small  green  zone  of  discolora¬ 
tion,  could  not  be  removed  without  taking  agar  with  it.  It  was  hard 
and  difficult  to  break  up.  When  stained  by  Gram’s  method,  large 
gram-negative  cocci  were  seen.  The  other  colony  was  white,  with 
irregular  edges  and  indented  in  the  center.  It  grew  over  the  smaller 
colony,  producing  a  wide  zone  of  hemolysis.  Smears  from  this  colony 
revealed  amphoteric  cocci,  varying  in  size  from  a  very  small  coccus  to 
large  coccoid  bodies,  and  also  a  few  gram-negative  filaments.  Clus¬ 
ters  of  bacilli  could  not  be  demonstrated  in  these  smears  from  the 
surface  growth.  The  same  results  were  again  obtained  on  a  blood 
culture  about  one  week  prior  to  the  death  of  the  patient.  From  the 
nature  of  the  cultural  reactions  observed  in  this  instance,  it  is  sug¬ 
gested  that  a  filterable  phase  of  the  fusiform  organism  may  exist  in  the 
blood  stream.  Mellon,  in  1919^  and  1926,®  also  Larson  and  Barron,® 
reported  the  isolation  of  the  fusiform  bacillus  from  the  blood  stream. 

Necropsy  disclosed  great  anemia  of  all  tissues  and  some  hemor¬ 
rhage,  also  purpuric  spots  over  the  body.  Many  of  the  teeth  were 
e.xfoliated  and  lost  before  death.  The  cuspids  were  very  loose  (Jig. 
4) .  There  was  extensive  gangrene  and  necrosis  of  all  the  alveolar  proc¬ 
ess  and  definite  involvement  of  the  mandible.  All  smears  taken 
from  the  oral  cavity  before  and  after  death  showed  Vincent’s  organ¬ 
isms  in  great  abundance.  Other  than  these  findings,  the  autopsy  was 
essentially  negative.  Fig.  13  is  from  a  stained  section  through  the 
gum  tissue,  showing  a  great  amount  of  necrosis  and  round-cell  infil¬ 
tration.  Fig.  14,  a  greater  magnification  of  a  stained  section  through  a 
necrotic  area  in  the  floor  of  the  mouth,  shows  Vincent’s  organisms  deep 
in  the  tissue. 

*  Mellon:  Journal  of  Bacteriology,  1919,  iv,  p.  505. 

^  Mellon:  Ibid.,  1926,  xii,  p.  279. 

l.arson  and  Barron:  Journal  of  Infectious  Diseases,  1913,  xiii,  p.  429. 


Fig.  15.  Guinea-pig  four  weeks  after  injection  of  1  cc.  of  broth  culture  of  fusiform 
organism  into  pleural  cavity;  shows  great  emaciation  (see  Jigs.  16-18). 

a  series  of  lesions  comparable  to  those  found  in  man:  pneumonia, 
gangrene,  abscesses,  and  bronchiectasis.  Smith  concluded,  however, 
that  the  lesions  were  caused  by  a  symbiosis  of  a  spirochete,  a  fusiform 
bacillus,  a  vibrio,  and  a  coccus. 

We  carried  out  animal  experiments  with  cultures  of  fusiform  or- 

^  Rosenow  and  Tunnicliff;  Journal  of  Infectious  Diseases,  1912,  x,  p.  1. 

*  Smith:  Ibid.,  1930,  xlvi,  p.  303. 
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III.  ANIMAL  EXPERIMENTATION 


In  1912  E.  C.  Rosenow  and  Ruth  Tunnicliff^  reported  the  death  of 
guinea-pigs  injected  intraperitoneally  with  fresh  pus  containing  fuso¬ 
spirochetal  organisms  obtained  from  lung  abscesses.  Recently  Smith* 
inoculated  small  pieces  of  membrane  from  Vincent’s  angina  into  the 
groin  of  guinea-pigs,  thus  inducing  local  abscesses  containing  or¬ 
ganisms  identical  with  those  in  the  original  material.  When  pus  from 
these  abscesses  was  introduced  into  the  trachea  of  rabbits,  it  produced 


Fig.  16.  Posterior  surface  of  heart  and  lungs  of  guinea  pig  (fig.  15),  showing  fuso¬ 
spirochetal  membrane. 


Fig.  18.  Anterior  surface  of  heart  and  lungs  of  guinea-pig  (fig.  15),  showing  super¬ 
ficial  abscesses  after  removal  of  pseudo-membrane. 


Fig.  17.  Parietal  pleura  of  guinea-pig  (fig.  15),  showing  pseudo-membrane  and  super¬ 
ficial  abscesses. 
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ganisms  obtained  from  the  blood  stream  of  the  patient  whose  case 
report  is  given  above.  One  cc.  of  the  broth  culture  was  injected  into 
the  pleural  cavity  of  normal  healthy  guinea-pigs.  The  animals  de¬ 
veloped  marked  anemia,  loss  of  appetite,  and  great  emaciation  and 
weakness  (Jig.  15).  A  short  time  before  their  death,  which  occurred 
at  the  end  of  six  to  eight  weeks,  a  cough  usually  developed.  Necropsy 
revealed  the  pseudo-membrane  covering  the  visceral  and  parietal 
pleurae  with  superficial  abscesses  (Jigs.  16,  17,  and  18).  There  was 
hemorrhage  in  both  the  pleural  and  abdominal  cavities,  and  small 
abscesses  on  the  margin  of  the  liver.  Smears  from  the  pseudo-mem¬ 
brane  showed  fusiform  bacilli,  cocci  of  variable  size,  filaments,  and 
comma  and  spiral-like  forms.  Cultures  from  the  blood  of  the  animals 
contained  these  organisms,  which  we  believe  are  phases  of  the  same 
microscopic  plant  and  not  a  symbiotic  relationship  of  different 
organisms. 

IV.  SUMMARY 

1.  Clinical  manifestations  of  fusospirochetal  infection  have  been 
observed  in  the  sinuses,  nose,  middle  ears,  mastoids,  fauces,  tonsils, 
pharynx,  lungs,  and  genitalia  of  man. 

2.  The  fusiform  organism  was  cultured  from  the  blood  of  a  case  of 
fusospirochetal  stomatitis  associated  with  a  blood  dyscrasia,  which 
suggests  that  there  may  be  some  relationship  between  fusospirochetal 
infection  and  certain  blood  dyscrasias,  the  anemias  and  leukemias. 

3.  The  pseudo-membrane  characteristic  of  this  infection,  with  its 
accompanying  lesions,  was  produced  in  animals  inoculated  with  cul¬ 
tures  of  the  fusiform  organism. 

4.  The  organisms  were  recovered  from  the  lesions  and  the  blood  of 
the  animals,  and  grown  in  pure  cultures. 
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I.  INTRODUCTION 

Much  diversity  of  opinion  exists  relative  to  the  cultural  characteris¬ 
tics  of  the  fusospirochetal  organisms  so  constantly  found  in  lesions  of 
the  oral  cavity.  All  investigators  agree  upon  the  marked  pleomorph- 
ism  exhibited  by  the  bacillus;  but  whether  the  spirochete  is  a  separate 
and  distinct  organism,  or  a  phase  in  the  life  cycle  of  the  bacillus,  is 
an  open  question.  The  present  paper  is  a  preliminary  report  of  an 
attempt  to  establish  a  correlation  between  observations  made  of 
stained-smear,  hanging-drop,  and  dark-field  preparations  of  fresh 
exudates  and  of  cultures  from  oral  lesions  of  patients  clinically  diag¬ 
nosed:  Vincent’s  infection  or  trench  mouth. 

II.  REVIEW  OF  LITERATURE 

\'incent2  described  the  B.  fusiformis  growing  in  long  filaments  in 
broth  of  Martin,  leaving  the  broth  clear.  Von  Beust,®  working  with 
smears  from  exudate,  described  the  Leptrothrix  falciformis.  Recently 
he  rechecked  his  work,^  and  concluded  that  originally  he  worked  with 

1  Read  at  the  Ninth  General  Meeting  of  the  International  .Association  for  Dental  Re¬ 
search,  Memphis,  Tenn.,  March  21-22, 19.31:  Journal  of  Dental  Research,  1931,  xi,  p.  476. 

*  Vincent:  Ann.  de  TInst.  Pasteur,  1896,  x,  p.  488. 

^  Von  Beust:  Dental  Cosmos,  1908, 1,  p.  594. 

*  V'on  Beust;  Journal  of  the  American  Dental  Association,  1929,  xvi,  p.  714. 
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what  is  known  today  as  the  fusiform  bacillus.  He  believes  this  or¬ 
ganism  propagates  by  a  peculiar  type  of  schizogenesis.  Tunicliff® 
observed  non-motile  spirillar-forms  in  old  cultures.  Later  she  ob¬ 
served  granules  falling  from  non-motile  thread-forms  and  developing 
into  motile  spirilla  having  from  one  to  ten  curves.**  Noguchi^  isolated 
7'reponema  microdentium,  T.  macrodentium,  and  T.  mucosum  in 
pure  cultures,  but  more  recently  stated  he  was  unable  to  obtain  growth 
of  Treponema  vincenti.®  Krumwiede  and  Pratt®  isolated  fusiform 
bacilli  from  fifteen  different  sources  and  separated  the  strains  into 
two  groups,  one  fermenting  saccharose,  the  other  not.  They  con¬ 
cluded  there  was  no  relation  between  these  groups  and  the  source 
of  culture,  and  that  the  fusiform  bacillus  and  the  spirochete  accom¬ 
panying  it  are  distinct  organisms.  Mellon*®  reported  the  presence  of  a 
filterable  organism  in  the  blood  of  a  patient  having  pyemia  due  to 
B.  fusiformis  and  related  microorganisms.  Subsequently  he  under¬ 
took  experimental  work  on  filtrates  of  various  organisms,  including 
those  grown  from  a  long-standing  B. -fusiformis  infection  of  the  lungs.** 
The  results  of  this  investigation  indicated  the  presence  of  a  filterable 
form.  Varney,**  after  a  study  of  eighteen  pure  cultures,  regarded 
fusiform  bacilli  as  a  heterogeneous  group  of  four  different  types,  sero¬ 
logically  and  morphologically.  He  described  one  type  as  a  wavy 
fusiform  bacillus  that  yields  spiral-like  forms,  which  so  closely  re¬ 
semble  true  spirilla  at  certain  stages  of  their  growth  as  to  lead  to 
confusion.  He  concluded  that  these  spiral  forms  are  non-motile  and 
present  for  only  a  short  period,  and  have  no  relationship  to  true  spirilla. 

III.  EXPERIMENTS 

Stained  preparations  of  exudates  and  of  cultures  were  made  with 
gentian  violet,  heated  carbol-fuchsin.  Gram’s,  and  Giemsa’s  stains. 

®  Tunnicliff:  Journal  Inf.  Diseases,  1906,  iii,  p.  148. 

®  Tunnicliff:  Ibid.,  1923,  xxxiii,  p.  147. 

■  Xoguchi;  Journal  of  Exp.  Med.,  1912,  xv,  p.  81;  xvi,  p.  194. 

*  Xoguchi:  The  newer  knowledge  of  bacteriology  and  immunology;  University  of 
Chicago  Press,  1928. 

*  Krumwiede  and  Pratt:  Journal  of  Inf.  Diseases,  1913,  xiii,  p.  438. 

Mellon:  Journal  of  Bacteriology,  1919,  iv,  p.  505. 

“  Mellon:  Ibid.,  1926,  xii,  p.  279. 

Varney:  Ibid.,  1927,  xiii,  p.  275. 
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In  100  per  cent  of  the  cases,  smears  from  exudate  presented  typical 
pictures  of  the  bacterial  flora  of  Vincent’s  infection  or  trench  mouth; 
namely,  fusiform  bacilli,  comma  or  vibrio  forms,  filaments,  spirilla, 
and  cocci.  In  all  cases  organisms  of  this  morphology  were  obtained 
in  the  first  cultures  from  exudate.  Isolation  in  pure  culture  of  the 
growth  that  yielded  fusiform  bacilli  was  difficult  and  not  successful 
in  every  instance.  Spirilla  were  never  isolated  in  pure  culture.  From 
one  case  presenting  an  extremely  gangrenous  condition  of  the  gingivae, 
fusiform  bacilli  were  isolated  from  the  patient’s  blood.  The  cultural 
studies  of  this  strain  were  reported  in  the  preceding  paper.*® 

In  thick  areas  of  the  stained  preparations  of  exudate,  a  dichotomous 
branching  type  of  growth  was  constantly  demonstrated.  This  growth 
is  shown  in  figs.  1,  2,  3  and  4.  Continued  branching  seemed  to  occur 
at  nodes  or  at  thickened  areas  of  a  single  branch  (fig.  3).  It  may  be 
so  extensive  as  to  form  an  agglomeration  in  which  no  detail  can  be 
discerned.  Each  branch  appears  to  have  a  central  shaft  of  mycelial 
filaments  containing  granules  (fig.  4).  In  figs.  1,2,3,  and  4  bacillary 
forms  radiate  from  the  central  shaft.  By  Gram’s  method  the  fila¬ 
ments  and  granules  may  lose  or  retain  the  stain.  They  are  vividly 
stained  by  heated  carbol-fuchsin,  and  are  usually  pink  by  Giemsa’s 
method.  The  bacillary  forms  vary  in  their  morphology.  Vibrio  or 
comma  forms,  and  fusiforms  with  pointed  ends  or  having  typical 
cigar-shape — square  at  one  end  and  round  or  pointed  at  the  other 
— are  in  close  proximity,  adhering  to  the  same  central  shaft.  Masses 
of  cocci  adhere  to  the  growth  (fig.  3).  In  the  large  fusiforms  and 
filaments,  granules  or  gonidia-like  bodies  can  usually  be  observed. 
Neither  the  body  of  the  bacillus  nor  the  granules  retain  Gram’s  stain. 
By  Giemsa’s  method  the  body  is  blue,  the  granules  pink  or  purplish. 
Associated  with  the  bacillary  forms  are  spirilla  and  cocci.  The  spirilla 
frequently  adhere  in  thick  aggregations  to  the  sides  of  a  branch. 
They  lose  the  stain  by  Gram’s  method,  and  are  best  demonstrated  by 
gentian  violet  or  heated  carbol-fuchsin  stains.  The  cocci  are  ampho¬ 
teric  in  staining  reactions.  The  bacillary  forms,  filaments,  and  cocci, 
all  vary  widely  in  size.  In  close  proximity,  and  sometimes  at  the  end 
of  a  central  shaft,  a  characteristic  whorl-like  or  cocklebur  formation 
of  the  bacillary  forms  is  constantly  found  (figs.  5,  6,  and  7).  In  figs. 

Dean  and  Dean:  Journal  of  Dental  Research,  1931,  xi,  p.  747. 
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Fig.  2.  Portion  of  field  shown  in  jig.  1.  Discloses  greater  detail  of  cocci  and  bacillary 
forms;  gentian-violet  stain;  X352. 
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Fig.  3.  Dichotomous  branching  from  nodes  or  thickened  areas.  From  stained  prepa¬ 
ration  of  exudate;  gentian-violet  stain;  X80. 


Fig.  4.  Bundles  of  mycelial  filaments,  radiating  bacillary  forms,  cocci,  and  spirilla. 
From  preparation  of  exudate;  gentian-violet  stain;  X760. 
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Fig.  6  Fig.  7 

Fig.  6.  Cocklebur  formation;  smaller  and  denser  than  that  in  fig.  5.  From  preparation 
of  exudate;  gentian-violet  stain;  X1425. 

Fig.  7.  Granules  or  gonidia-like  bodies  m  bacillary  forms.  F'rom  preparation  of  exu¬ 
date;  gentian-violet  stain;  XI 200. 


Fig.  5.  Whorl-like  or  cocklebur  formation  with  central  mass  or  core,  and  bacillary 
forms  radiating  from  it.  From  preparation  of  exudate;  gentian-violet  stain;  X1500  {see 
fig.  6). 


5  and  7,  the  bacillary  forms  appear  to  radiate  about  a  central  core  or 
mass.  In  hanging-drop  and  dark-field  preparations,  the  comma  or 
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vibrio  forms  are  actively  motile  and  appear  to  have  flagella.  The 
large  coarse  spirilla,  usually  called  the  Treponema  vincenti,  are  slug¬ 
gishly  motile  and  often  appear  to  have  a  very  small  granule  at  one  end. 
The  straight  bacilli  with  pointed  ends  are  motile,  and  move  in  and 
out  from  the  sides  of  a  branch  or  central  shaft  in  some  instances;  and 
in  others,  they  tend  to  move  toward  each  other  and  point  to  a  common 
center  presenting  the  whorl-like  formation  seen  in  stained  preparations. 

Cultures  were  made  in  fresh  veal-infusion  brain-broth  containing 
no  dextrose,  titrated  to  7.4  —  7.6  pH,  and  grown  aerobically  and 
anaerobically  for  from  three  to  seven  days.  Anaerobiosis  was  main¬ 
tained  either  by  the  use  of  phosphorus,  or  of  pyrogallic  acid  and  sodium 
hydroxide.  Filaments,  bacillary  forms,  spiral-like  forms,  and  cocci 
were  obtained  in  all  first  cultures.  Growth  is  more  abundant  under 
strict  anaerobiosis,  but  occurs  without  special  anaerobic  methods  in 
the  media  just  mentioned,  the  brain  affording  lowered  oxygen  tension. 
Smears  from  the  first  cultures  show  masses  of  cocci  clinging  to  the 
filaments  and  bacillary  forms.  A  typical  field  is  illustrated  in  Jig.  8. 
Isolation  was  accomplished  by  making  dilutions  of  the  first  brain- 
broth  cultures,  inoculating  semi-solid  agar  containing  some  body-fluid, 
and  pouring  into  a  petri  plate;  also  by  streaking  a  blood-agar  plate 
with  the  inoculum.  Such  plates  were  incubated  in  a  jar  containing 
phosphorus  (Varney’s  method  or  the  Spray*^  culture-dish  was 
used. 

The  various  colonies  from  semi-solid  agar  that  yielded  bacillary 
forms  were  very  irregular  in  their  morphology  and  size.  The  smallest 
could  be  detected  only  under  the  microscope;  the  largest  that  were 
visible  to  the  naked  eye  did  not  exceed  2  mm.  in  the  greatest  dimen¬ 
sion.  They  usually  exhibited  branching  (Jigs.  9  and  10).  Sometimes 
filaments  extended  from  the  sides  of  the  colony.  In  some  colonies 
the  thicker  parts  of  the  growth  presented  a  granular  appearance. 
Stained  preparations  of  micro-dissected  colonies  revealed  mycelial 
filaments,  bacillary  and  spiral-like  forms,  and  cocci.  The  spiral¬ 
like  forms  did  not  appear  to  be  identical  with  the  coarse  spirals  known 
as  Treponema  vincenti  in  smears  made  from  the  original  material. 
Colonies  growing  on  the  surface  of  blood-agar  plates,  which  yielded 

Varney:  American  Journal  of  Public  Health,  1929,  xix,  p.  1248. 

Spray:  Journal  of  I.ab.  and  Clin.  Medicine,  19,U),  xvi,  p.  20.1. 


r  IG.  10.  Portion  of  field  shown  in  fig.  9.  Branching  more  definitely  disclosed;  Giemsa’s 
stain;  X352. 
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Fig.  11.  Slender  filaments  radiating  from  thick  central  part  of  growth.  From  prepa¬ 
ration  made  from  surface  growth;  Giemsa’s  stain;  X1425. 


Fig.  12.  Filaments  and  bacillary  forms  simulating  cocklebur  formation.  From 
preparation  made  from  brain-broth  culture  of  isolated  colony  removed  from  agar;  Gram’s 
stain;  X1425  {see  Jig.  13). 


Fig.  13.  Parallel  filaments  simulating  appearance  of  mycelial  bundles  that  make  up 
central  shaft.  From  culture  shown  in  Jig.  12;  Gram’s  stain;  X1425. 
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bacillary  forms,  were  very  difficult  to  isolate  from  colonies  of  other 
organisms.  They  were  very  small — “pin-point”—  greyish,  and  had 
irregular  edges  and  a  tendency  to  be  confluent.  No  colonies  yielding 
only  bacillary  forms  of  the  comma  or  fusiform  morphology  were  ever 
encountered.  Amphoteric  cocci  and  filaments  were  always  associated 
with  the  bacilli,  even  in  colonies  well  separated  from  any  other  colony. 
Characteristic  branching  and  cocklebur  formation,  occurring  in  smears 
from  fresh  exudate,  could  not  be  found  in  preparations  from  surface 
growths.  Whorl-like  formation  of  slender  filaments  containing  gran¬ 
ules  or  gonidia-like  bodies,  were  observed.  With  the  oil-immersion 
objective,  very  small  cocci  appeared  to  cover  the  thicker  parts  of  the 
preparation.  Fig.  11,  which  illustrates  the  filaments,  does  not  show 
very  well  either  the  granules  within  the  filaments  or  the  small  cocci. 
Coccoid  bodies,  varying  in  size  from  very  small  cocci  to  large  spherical 
masses,  were  seen  in  preparations  from  surface  growths. 

Colonies  isolated  from  both  the  surface  and  depths  of  agar  were 
transferred  to  brain  broth,  ascitic  broth,  and  blood-agar  slants. 
Growth  was  most  abundant  in  broth  media.  It  was  very  slight  on 
blood-agar  slants;  only  a  few  successive  transplants  could  be  obtained, 
and  the  cultures  could  not  be  kept  viable  very  long  on  solid  media. 
In  brain-broth  media  the  growth,  extending  up  through  the  media  in 
long  masses  of  filaments,  had  the  appearance  of  a  stalk  with  the  roots 
attached  to  the  surface  of  the  brain.  Occasionally  branching  of  the 
stalk  was  observed.  This  growth  was  carefully  removed  in  a  pipette, 
with  as  little  disturbance  as  possible;  stained  preparations  showed 
filaments,  bacillary  forms  containing  granules  or  gonidia-like  bodies, 
and  masses  simulating  the  cocklebur  formation  observed  in  smears 
from  exudates.  A  typical  field  from  such  a  preparation  is  shown  in 
fig.  12.  In  fig.  13  parallel  lines  of  filaments  simulating  the  central 
shaft  of  a  branch  can  be  seen.  Stained  preparations  of  broth  cultures 
always  have  a  great  deal  of  amorphous  material  mixed  with  the  organ¬ 
isms,  suggesting  the  presence  of  debris. 

Stained  preparations  from  cultures  presented  the  same  reactions 
as  those  described  for  preparations  from  fresh  exudate.  Motility  was 
most  marked  in  preparations  made  of  material  from  the  native  habitat. 
Motility  of  forms  with  flagella  has  been  demonstrated  in  preparations 
from  cultures.  The  filaments  and  spiral-like  forms  obtained  in  cul- 
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tures  do  not  seem  to  be  motile.  Further  studies  on  motility  are  in 
progress. 


IV.  DISCUSSION 

From  these  observations  it  appears  that  the  fusiform  bacillus  not 
only  reproduces  by  simple  cell-division,  but  also  has  a  life  cycle  of 
various  phases.  Von  Buest,‘®  who  has  reported  observations  on  the 
original  material,  believes  this  organism  belongs  to  the  genus  Lepto- 
thrix,  whose  early  developmental  stages  are  not  understood.  This 
genus  of  Trichomycetes  consists,  however,  of  slender  threads  without 
branching.  Our  findings  indicate  that  branching  occurs  and  that, 
judging  from  the  marked  variations  in  the  t)^es  of  colonies  obtained 
which  yield  bacillary  forms,  we  are  dealing  with  more  than  one  genus 
of  this  growth.  Further,  it  appears  that  the  coarse  spirillum,  con¬ 
stantly  associated  with  the  bacillus,  may  be  part  of  its  life  cycle. 
In  preparations  from  the  original  material,  it  constantly  adheres  to 
the  sides  of  the  central  shafts  of  the  growth  in  a  manner  similar  to 
that  of  bacillary  forms.  Tunicliff'^  observed  spirilla  developing,  in 
cultures,  from  the  bodies  in  the  interior  of  the  filaments  and  bacilli,  but 
no  one  seems  to  have  reported  the  growth  in  pure  cultures  of  the  coarse 
spirillum  known  as  Treponema  vincenti.  Many  investigators  report 
spiral-like  forms  in  their  cultures.  From  our  cultural  studies  of  the 
strain  isolated  from  the  blood  (reported  in  the  preceding  paper),  evi¬ 
dence  of  the  existence  of  a  filterable  phase  has  been  obtained.  Simi¬ 
lar  observations  have  been  reported  by  Mellon.^* 

The  life  cycle  of  this  growth  may  be  conceived  as  follows:  the  gran¬ 
ules  or  gonidia-like  bodies  in  the  mycelial  filaments  and  mature  bacil¬ 
lary  forms  are  reproductive  elements,  and  exist  at  first  in  filterable 
forms.  The  amphoteric  coccoid  bodies  that  vary  in  size  from  minute 
cocci  to  large  round-bodies  represent  various  stages  in  the  germinating 
process  of  these  elements.  The  spiral  forms  that  adhere  to  the  cen¬ 
tral  shaft  are  the  forerunners  of  the  comma  or  vibrio  forms,  which 
have  flagella;  when  the  flagella  are  lost,  the  straight  motile  bacilli  are 
formed,  and  then  develop  into  the  mature  fusiforms  that  contain 

*•  Von  Beust:  Journal  of  the  American  Dental  Association,  1929,  xvi,  p.  714. 

Tunnicliff :  Journal  Inf.  Diseases,  1923,  xxxiii,  p,  147. 

*•  Mellon:  Journal  of  Bacteriology,  1926,  xii,  p.  279. 
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granules  or  gonidia-like  bodies.  The  great  masses  of  cocci  that  ad¬ 
here  to  the  growths,  almost  completely  covering  them  at  times 
(fig.  4),  may  be  cocci  of  other  organisms,  or  the  coccoid  bodies  of  this 
plant  which  are  attracted  and  held  by  the  flagella  of  the  developing  or¬ 
ganisms.  This  interpretation  of  the  masses  of  cocci  may  also  apply  to 
the  stained  preparations  of  the  first  cultures  as  illustrated  in  fig.  8. 

The  cocklebur  formation  may  be  produced  by  portions  of  the 
growth  that  break  away  from  the  central  shaft,  or  may  represent  a 
portion  of  a  branch  seen  on  section.  Again  the  development  of  goni- 
dia  in  a  filament  may  produce  the  straight  branch  with  radiating 
bacillary  forms,  while  the  development  of  gonidia  in  an  isolated  bacillus 
may  produce  the  cocklebur  formation.  The  amorphous  material  so 
frequently  encountered  in  both  the  original  material  and  in  cultures 
may  be  due  to  disintegration  of  the  wall,  or  to  membranes  that  en¬ 
close  the  bacillary  forms,  the  mycelial  filaments,  and  the  bundles  of 
filaments  which  constitute  a  branch  of  this  growth  or  microscopic 
plant. 

V.  CONCLUSIONS 

1.  The  fusospirochetal  organisms,  constantly  found  in  oral  lesions 
clinically  diagnosed  as  Vincent’s  infection  or  trench  mouth,  represent 
phases  in  the  life  cycle  of  a  higher  bacterium  or  microscopic  plant,  and 
more  than  one  genus  may  be  encountered  from  such  a  source. 

2.  Strict  anaerobiosis,  alkalinity,  and  presence  of  some  body-fluid 
in  the  media  are  required  for  the  optimum  cultural  environment  of 
this  plant. 

3.  The  same  pleomorphism  of  the  organisms  observed  in  the  original 
material  was  also  observed  in  cultures. 

4.  Motility  of  vibrios,  fusiforms,  and  spirilla  is  most  marked  in 
preparations  from  material  from  the  native  habitat.  Further  studies 
of  the  motility  of  these  forms  in  cultures  are  now  in  progress. 
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I.  INTRODUCTION 

What  was  the  position  of  the  American  Stomatological  Association 
(A.S.A.)  during  1924-26  in  the  stomatologic  movement  in  America? 
What  was  the  program  of  the  A.S.A.  during  1924-26  when  it  did  play 
a  part  in  the  stomatologic  movement  in  America?  How  and  why 
did  the  A.S.A.  break  away  in  1927  from  the  stomatologic  movement 
in  America?  What  relative  positions  have  the  A.S.A.  and  the  Ameri¬ 
can  Society  of  Stomatologists  (A.S.S.)  held  since  1927  in  the  stomato¬ 
logic  movement  in  America?  In  the  June  issue  of  the  Journal  of 
Dental  Research  appeared  an  “historical  sketch”  of  the  American  Sto¬ 
matological  Association  (1)  by  Edward  Frankel,  Jr.,  M.D.,  F.A.C.S., 
President  of  the  A.S.A.  and  “Director  of  the  activities  of  the  Associa- 
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tion”  since  the  “fall  of  1927.”  One  would  naturally  expect  to  find  there 
an  answer  to  these  four  questions,  but  none  can  be  answered  from  the 
data  presented.  While  it  is  permissible  to  omit  unimportant  informa¬ 
tion,  I  question  the  practicability  of  omitting  essential  data  in  an 
“historical”  record.  The  very  fact  that  Dr.  Frankel’s  communication 
appears  in  this  Journal,  whose  purpose  is  to  serve  as  a  “channel  to 
freedom  of  responsible  and  respectable  expression  of  truth  and  opinion, 
by  individuals  or  organizations,”  makes  his  sketch  a  public  and  his¬ 
torical  record.  Not  only  does  Dr.  Frankel’s  sketch  not  contain  the 
information  indispensable  to  an  understanding  of  the  history  of  the 
A.S.A.  in  relation  to  the  stomatologic  movement,  but  quite  a  number 
of  his  data  as  recorded  are  historically  incorrect.  We  know  that  for 
Machiavelli,  Thucydides,  and  Polybius,  history  provided  a  means  of 
instruction  in  the  art  of  politics.  We  have  since  learned  of  a  different 
conception  of  history;  namely,  the  understanding  of  change  and  devel¬ 
opment  in  terms  of  continuity  and  causal  relationship  of  events  in 
time.  I  may  add  parenthetically,  and  say  about  the  history  of  Ameri¬ 
can  stomatology  what  Sudhoff  said  about  the  history  of  medicine: 
“The  history  of  medicine  forms  an  essential  part  of  medical  science 
and  is  indeed  as  serious  a  science,  based  on  experience  and  observation, 
as  any  other  department  of  natural  philosophy”  (2). 

It  is  perfectly  plausible  for  an  autonomist,  or  one  not  active  in  the 
stomatologic  movement,  or  one  not  engaged  in  dental  practice,  to  fail 
to  grasp  fully  the  spirit  behind  stomatologic  activities.  Some  physi¬ 
cians  still  speak  of  “members  of  the  two  professions.”  This  is  the 
autonomist  concept  of  dentistry  shared  by  physicians.  Dr.  Frankel 
is  a  physician.  Some  so-called  stomatologists  also  speak  of  two  heal¬ 
ing  professions  and  wish  for  a  third.  There  is  a  serious  aspect  of  this 
confusion  of  ideas,  particularly  at  this  time.  There  is  this  significance, 
for  American  stomatologists,  in  the  March  1931  resolutions  of  the 
American  Association  of  Dental  Schools,  as  published  on  the  inside 
of  the  front  cover  of  the  June  issue  of  the  Journal  of  Dental  Research, 
and  quoted  below  (3) : 

Whereas,  dentistry,  as  a  separately  organized  profession,  is  approaching 
its  one  hundredth  anniversary;  and 

Whereas,  the  profession  has  achieved  remarkable  progress  in  that  period, 
despite  numerous  handicaps  and  important  opposition;  and 
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Whereas,  it  is  entirely  practicable  for  dentistry  to  further  progress  under 
its  own  auspices,  to  the  end  that  it  shall  become  the  full  health-service 
equivalent  of  a  specialty  of  medical  practice;  and 

Whereas,  there  are  current  doubts  in  some  quarters,  outside  of  the  dental 
profession  in  relation  to  the  preferences  of  the  profession  regarding  its  own 
evolution  and  future;  ....  therefore 

Be  it  resolved,  that  the  American  Association  of  Dental  Schools  records  its 
opinion  that  the  interests  of  the  public  health,  and  of  the  medical  and  dental 
professions,  would  best  be  served  by  a  continuation  of  the  separate  organiza¬ 
tion  of  the  dental  profession;  and 

Be  it  further  resolved,  that  this  Association  records  its  conviction  that  the 
recently  advocated  concept  of  an  ideal  dental  service,  to  be  practised  by  a 
physician-dentist  assisted  by  a  group  of  technicians,  is  neither  practicable 
nor  logical,  nor  conducive  to  the  best  interests  of  the  public;  .  .  .  .  ” 

These  and  other  resolutions,  published  in  the  issue  containing  Dr. 
Frankel’s  “historical  sketch,”  refer  to  the  status  of  dentistry  but  do 
not  sharply  differentiate  the  “level  plan”  from  the  “stomatologic 
plan.”  The  history  of  the  A.S.A.  plays,  as  a  consequence,  an  impor¬ 
tant  part  in  an  understanding  of  these  developments.  Since  1929, 
references  have  been  made  to  “the  activities  of  a  certain  stomato¬ 
logical  society  in  the  East”  (4).  In  January  1930  allusions  were 
again  made  to  “stomatology”  in  connection  with  organized  efforts  to 
split  the  dental  profession  into  “stomatologists”  and  “dentists”  (5). 
In  May  1930  the  subject  was  again  discussed  in  connection  with  what 
was  apparently  a  stomatologic  plan  (6),  but  which  was  refuted  as 
such  editorially  in  an  article  on  “Dental  autonomy”  (7).  In  October 
1930,  in  a  report  to  President  Butler  of  Columbia  University,  Dr.  Al¬ 
fred  Owre,  Dean  of  the  School  of  Dental  and  Oral  Surgery,  Columbia 
University,  presenting  some  details  of  his  “level  plan”  that  had  been 
touched  upon  in  his  May  communication  (6),  made  the  following  in¬ 
teresting  comment: 

“While  considering  dental  education,  I  wish  to  comment  on  a  recent 
article  on  the  subject  by  Dr.  William  J.  Gies.  This  is  in  the  twenty-fourth 
annual  report  by  the  Carnegie  Foundation  for  the  Advancement  of  Teach¬ 
ing.  The  article  contains  statements  which,  in  my  opinion,  are  open  to 
question.  They  read: 

“in  disagreement  with  the  prevailing  views  among  dentists  and  physicians 
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are  recent  efforts  of  several  ‘stomatological’  societies  to  bring  about  con¬ 
version  of  dental  practice  into  a  specialty  of  statutory  medical  practice”  (8). 

Is  it  not  obvious  that  the  prevailing  confusion  about  “stomatological 
societies”  quite  often  befogs  issues?  (9).  Since  Dean  Owre  holds 
membership  in  the  A.  S.  A.  and  not  in  the  A.  S.  S.,  would  it  not  be  en¬ 
lightening  to  readers  of  the  reports  by  Dr.  Gies  and  Dr.  Owre  to  learn 
to  which  educational  program  they  allude,  the  level-autonomy  plan  or 
the  stomatologic  plan,  when  mention  is  made  of  “a  certain  stomato¬ 
logical  society  in  the  East”?  (10,  11). 

Dr.  Frankel,  in  his  history  of  the  A.  S.  A.,  does  not  confine  himself 
to  his  own  experiences  as  President  and  Director  of  that  Association 
since  the  fall  of  1927,  and  to  the  Society’s  activities  outside  of  the 
stomatologic  movement  and  the  A.  S.  S.  He  endeavors  to  paint  a 
picture  of  the  background  of  the  stomatologic  movement  prior  to  its 
inception  in  1923,  as  well  as  of  its  rise  and  growth  from  that  period; 
and  he  covers  the  activities  of  the  A.  S.  A.  from  the  time  of  its  founding 
in  October  9,  1924.  Reference  to  a  dinner  given  to  Dr.  Deszo  Dobo 
of  Budapest,  Hungary,  is  made  a  part  of  the  history  of  the  A.  S.  A., 
despite  the  fact  that  Dr.  Dobo  came  to  the  United  States  as  a  delegate 
of  the  Association  Stomatologique  Internationale  (A.  S.  I.)  to  confer 
with  the  representative  of  the  A.  S.  S.  about  the  First  International 
Stomatologic  Congress  in  Budapest,  September  2-7,  1931  (12).  The 
fact  is  that  in  1928  the  A.  S.  A.  was  dropped  from  membership  in  the 
International  Stomatological  Association.  No  less  significant  is  Dr. 
Frankel’s  reference  to  the  Italian  parchment,  a  matter  of  importance 
in  the  stomatologic  movement  and  to  the  A.  S.  S.  (p.  794).  If  Dr. 
Frankel  had  begun  his  story  with  the  fifth  paragraph,  instead  of  the 
first  in  his  published  history,  there  might  have  been  no  need  to  caU 
special  attention  to  the  three  tendencies  in  dental  educational  reform 
in  America,  and  the  position  toward  each  plan  held  by  respective 
groups  (9, 13).  Whether  the  A.  S.  A.,  now  apparently  under  the  influ¬ 
ence  of  some  advocates  of  and  sympathizers  with  the  “level-dentistry” 
plan,  will  in  the  future  formally  take  a  stand  is  hard  to  predict.  It  is  a 
fact,  however,  that  the  A.  S.  A.  is  not  a  stomatological  society  and  is  in 
no  way  connected  with  the  stomatologic  movement  in  America.  As 
an  autonomous  society  it  is  a  hindrance  to  stomatologic  progress  in 
America. 
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In  the  following  brief  discussion,  I  shall  endeavor  to  paint  a  true 
picture  of  the  background  of  the  stomatologic  movement  in  America, 
not  based  on  heresay  but  on  published  records  and  available  docu¬ 
ments.  This  discussion  seeks  to  find  the  origin  of  the  movement  in 
the  evidences  of  the  mental  turmoil,  in  the  dental  profession  during 
1918  to  1923,  that  resulted  from  influences  on  dental  thought  of  the 
principle  of  focal  infection,  of  dietary  and  nutritional  studies,  and  of 
the  dominating  ideal  of  prevention  in  dental  practice.  In  order  to 
refrain  from  controversial  treatment,  I  shall  avoid,  as  far  as  possible, 
direct  quotation  from  Dr.  Frankel’s  paper,  and  depend  on  the  reader’s 
examination  and  comparison  of  statements  and  records.  Our  interest 
lies  in  the  presentation  of  a  true  and  accurate  historical  record. 

II.  BACKGROUND  OF  THE  STOMATOLOGIC  MOVEMENT 

IN  AMERICA 

In  dealing  with  the  background  of  the  stomatologic  movement  in 
America  on  an  earlier  occasion,  I  pointed  out  that  the  origin  of  the 
stomatologic  ideal  must  be  found  somewhere  in  the  chain  of  evolution 
of  our  specialty  during  its  development  (14) ;  its  seed,  which  bore  some 
fruit  later  on,  was  planted  in  Europe  in  1825.  In  America,  here  and 
there,  the  ferment  of  stomatologic  rebellion  manifested  itself  from  1840 
up  to  1923  in  the  writings  of  various  individuals  (14). 

“It  was  in  1923  that  the  stomatologic  movement  in  America  took  on 
concrete  form.  It  has  since  undergone  various  changes  in  detail,  modifica¬ 
tions  in  methods,  but  fundamentally  it  has  had  an  uninterrupted  continuous 
growth.  The  stomatologic  movement  is  not  the  product  of  one  man,  or  a 
group  of  men;  neither  is  it  to  be  identified  with  one  or  another  society;  as  a 
movement,  it  is  the  synthetic  product  of  a  series  of  evolutionary  steps  in  con¬ 
ditions,  in  ideas  and  in  emerging  newer  conceptions,  which  finds  its  expres¬ 
sion  in  a  newer  status  of  the  science  and  the  art  of  dentistry.  Men  and 
societies  may  come  and  go;  the  movement  and  its  doctrine  may  be  cham¬ 
pioned  by  one  group  today  and  another  group  tomorrow;  but  its  cause  is 
unchanged.  And  out  of  all  this  will  emerge  a  realized  situation,  the  embodi¬ 
ment  of  the  stomatologic  ideal.” 

In  our  search  for  the  influences  or  forces  that  gave  rise  to  the  move¬ 
ment,  we  find  three  channels  in  the  dental  profession  along  which  the 
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currents  flowed;  namely  (A)  the  American  Academy  of  Applied  Dental 
Science,  at  one  time  leader  of  the  “100-percent  movement”  in  den¬ 
tistry;  (B)  the  dental  study-club  movement;  and  (C)  independent 
progressive  journalism.  Let  us  briefly  examine  each  of  the  factors 
mentioned. 

A.  American  Academy  of  Applied  Dental  Science 

Prior  to  1920,  my  interest  in  the  100-percent  total  vitality  movement 
was  that  of  an  onlooker.  My  activities  in  the  A.  A.  A.  D.  S.  from  1920 
up  to  the  time  of  my  resignation  (15)  on  September  5,  1923,  were 
directed  along  several  channels.  From  1918  to  1920  the  Academy 
literature  (16,  17,  18)  contained  much  of  a  contradictory  and  destruc¬ 
tive  nature,  but  presented  no  definite  program  for  the  future  (19,  20). 
On  December  20, 1921, 1  submitted  a  report  (21)  that  was  adopted  at 
the  third  annual  meeting  of  the  Academy,  January  9-11,  1922,  at 
Trenton,  N.  J.  (22).  Next  my  activities  were  directed  toward  lay 
education  in  biologic  dentistry  (23,  24).  In  addition  to  the  creation 
of  a  Department  of  Public  Health  Education  of  which  I  was  director, 
and  the  issuance  of  “Health  Bulletins”  (25),  I  arranged  with  the 
cooperation  of  the  Board  of  Education  of  the  City  of  N.  Y.  a  series  of 
popular  lectures  on  “The  mouth,  the  guardian  of  personal  health”  (26). 
I  was  pleased  to  secure  the  assistance  of  the  following  dentists:  Drs. 
Bertram  Ball,  A.  J.  Schwartz,  C.  D.  Bergman  and  John  L.  Kelly; 
and  of  the  two  physicians,  Drs.  E.  S.  Pope  and  B.  Fruedenfall.  I  was 
fortunate  in  securing  the  following  collaborators  for  the  “Health  Bul¬ 
letins:”  Prof.  R.  M.  Binder,  Ph.D.,  Theodor  Blum,  D.D.S.,  M.D., 
John  Brown,  M.D.,  Bailey  B.  Burritt,  Henry  A.  Cotton,  M.D.,  Prof. 
Herman  H.  Home,  Alfred  W.  McCann,  E.  S.  Pope,  M.D.,  George 
Reese  Satterlee,  M.D.,  Harvey  W.  Wiley,  M.D.,  and  Eudore  Dubeau, 
L.D.S.,  D.D.S,.  Dean  of  the  University  of  Montreal  Dental  School. 

The  establishment  of  a  journal  for  the  Academy,  in  order  to  carry 
out  my  program  as  adopted  at  the  Trenton  meeting,  was  my  next 
concern.  Accordingly,  in  June  1922,  the  first  issue  of  the  Journal  of 
Oralogy  appeared  under  my  editorship  with  four  associate  editors: 
two  dentists,  Drs.  Bertram  Ball  (Yonkers,  N.  Y.)  and  George  R.  Lind¬ 
say  (Denver,  Colo.) ;  and  two  physicians,  Drs.  Charles  A.  Teifer  (Mus¬ 
kegon,  Mich.),  and  Major  C.  E.  Sampson  (U.  S.  Army).  The  first 
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issue  included  papers  by  Prof.  Rudolph  M.  Binder  of  the  Sociology 
Department,  New  York  University;  by  the  following  dental  con¬ 
tributors;  Drs.  Bertram  Ball,  Theodor  Blum,  T.  A.  Buckley,  John  L. 
Kelly,  George  W.  Clark,  Alfred  J.  Asgis,  and  Joseph  Novitzky;  and 
by  two  physicians:  Drs.  Henry  A.  Cotton  and  George  Huston  Bell. 
The  second  quarterly  issue  appeared  in  September  1922.  Among  the 
dentists  who  contributed  to  this  issue  were  Drs.  G.  D.  Laymon,  G.  R. 
Lindsay,  H.  H.  Norman,  Bertram  Ball,  and  F.  S.  Welden;  among  the 
physicians:  Drs.  Irving  W.  V^oorhees,  Martin  J.  Synnott,  E.  S.  Pope, 
Herbert  McConathy,  and  Frank  L.  Rector. 

During  the  year  1922,  right  after  the  Trenton  meeting  (27),  dis- 
sention  arose  in  the  Academy.  Dr.  George  W.  Clark,  founder  and 
leader  of  the  100-percent  movement  withdrew  from  the  Academy  (28). 
Dr.  Clark  became  active  again  the  following  year,  in  January  1923, 
at  the  fourth  annual  (Miami)  meeting,  where  a  final  decision  was 
reached  as  to  which  path  the  Academy  would  follow  for  the  future. 
During  the  year  1922,  I  learned  that  the  100-percent  slogan  was  not 
taken  seriously  even  by  some  officers  of  the  Academy.  This  fact  was 
confirmed  later  by  replies  to  my  questionnaire.  The  future  policy  of 
the  Journal  of  Oralogy,  as  indicated  in  my  editorial  on  “Progressive 
and  conservative  tendencies  in  present  day  dentistry”  (29) — where 
it  was  advocated  that  a  “medical  education  for  the  dentist  is  of  para¬ 
mount  importance”  to  further  the  cause  of  medical  and  dental  coopera¬ 
tion — did  not  find  favor  with  the  leaders  of  the  Academy.  A  leading 
member  of  the  Academy  expressed  his  opposition  to  the  idea  of  requir¬ 
ing  a  medical  qualification  for  dentists  (in  a  paper  published  in  Dental 
Facts  after  the  Florida  meeting).  Dr.  Rea  Proctor  McGee’s  descrip¬ 
tion  of  the  100-percent  movement,  after  my  resignation  from  the 
Academy,  is  characteristic  and  pertinent,  and  is  quoted  below  (30): 

“The  Journal  of  Oralogy  which  was  published  by  the  American  Academy 
of  Applied  Dental  Science  under  the  editorship  of  Dr.  Alfred  Asgis  has  been 
discontinued  and  Dr.  Asgis  resigned  from  the  A.A.A.D.S.  Dr.  Asgis  states 
that  there  is  not  sufficient  difference  between  their  organization  and  the 
regular  dental  societies  to  interest  him  and  others,  which  goes  to  prove  that 
it  is  very  difficult  to  have  a  radical  association  remain  radical  because  the 
radical  ideas  of  today  are  frequently  the  conservative  ideas  of  tomorrow.” 
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From  my  knowledge  of  the  inner  workings  of  the  Academy,  and  of  the 
ideas  and  ideals  represented  by  the  men  at  the  head  of  the  movement 
in  1923,  I  should  rather  have  said  that  a  “radical”  organization  of 
today  becomes  a  “conservative”  organization  of  tomorrow  when 
either  it  cannot  grow  or  the  doctrine  it  represents  has  served  its  time. 
In  this  instance,  the  100-percent  Academy  was  bound  to  fail  because 
its  doctrine  was  not  thoroughgoing.  The  application  of  the  principle 
of  focal  infection  to  dental  practice  meant  more  than  a  100-percent 
extraction  doctrine  as  some  wished  the  100-percent  idea  to  be.  To 
enlarge  its  program  along  scientific  lines  and  to  elevate  the  standard 
of  dental  education  for  closer  dental  and  medical  cooperation,  the 
leadership  of  the  Academy  was  not  big  enough.  Neither  were  they 
equipped  for  such  a  task.  The  principle  of  focal  infection  in  dentistry 
then  sought  for  expression  in  other  channels. 

B.  Dental  Study-Club  Movement 

Efforts  at  the  Trenton  meeting  of  the  A.A.A.D.S.  to  give  post¬ 
graduate  courses  ih  several  dental  subjects  were  unsuccessful.  Classes 
were  formed  with  the  following  instructors:  Oral  and  antral  diagnosis, 
x-ray,  and  oral  surgery — Drs.  Bertram  Ball  (Yonkers,  N.  Y.),  Theodor 
Blum  (New  York  City),  E.  S.  Pope  (New  York  City),  C.  F.  Van  Allen 
(Rochester,  N.  Y.),  and  F.  J.  Fisher  (Trenton,  N.  J.).  Restorations — 
Drs.  John  P.  Carmichael  (Milwaukee,  Wis.),  and  A.  J.  Neulinger  (New 
York  City).  Periodontia —  Drs.  George  R.  Lindsay  (Denver,  Colo.) 
and  King  S.  Perry  (Pittsburgh,  Pa.).  Psychology  and  economics — Drs. 
Alfred  J.  Asgis  (New  York  City),  M.  W.  Olson  (Fort  Dodge,  la.), 
St.  Louis  Estes  (Chicago,  Ill.),  and  E.  J.  Forrestner  (Cincinnati,  Ohio). 
Preventive  dentistry — Dr.  George  W.  Clark  (Fort  Dodge,  la.).  Demon¬ 
strations  and  clinics  were  given  at  the  New  Jersey  State  Hospital,  as 
arranged  by  Dr.  Henry  A.  Cotton  (27).  These  classes  were  an  activity 
at  the  Trenton  meeting  separate  and  distinct  from  the  lectures  and 
demonstrations  given  by  invited  guests,  among  whom  were  Prof. 
Bristol,  Department  of  Biology,  New  York  University;  Prof.  R.  M. 
Binder,  Prof.  Irving  Fisher;  the  following  dentists — Drs.  St.  Louis 
Estes,  Georges  R.  Lindsay,  John  L.  Kelly,  King  S.  Perry,  William 
McLaughlin,  Victor  Hugo  Jackson,  H.  E.  Barackman,  A.  B.  Linhart, 
and  others;  and  the  following  physicians — Drs.  W.  B.  Costill,  Presi- 
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dent,  New  Jersey  Medical  Society;  Frank  L.  Rector,  Secretary,  Na¬ 
tional  Industrial  Conference  Board;  George  Huston  Bell,  John  W. 
Draper,  George  Reese  Satterlee,  and  others.  The  following  dental 
hygienists  cooperated  in  the  “Clean  mouth  contest:”  Mrs.  H.  E.  Stahl, 
Miss  May  E.  Coll,  Miss  L.  Barish,  Mrs.  T.  A.  Buckley,  and  Miss 
Rae  Melnicoff. 

My  plans  for  the  organization  of  the  “American  Institute  of  Oral- 
ogy,”  submitted  to  several  members  of  the  New  York  Chapter  of  the 
Academy  after  the  Trenton  meeting  of  the  A.  A.A.D.S.,  did  not  mate¬ 
rialize  (31).  The  study-club  movement  (32)  was  showing  signs  of 
growth,  and  I  next  set  up  correspondence  with  Dr.  Max  Fendler, 
Secretary  of  the  St.  Louis  Study  Club,  the  most  active  and  prominent 
in  the  field  at  the  time  (33).  In  one  of  his  communications,  January 
16,  1923,  Dr.  Fendler  wrote  me  about  “Dr.  Frank  C.  Rodgers  of  St. 
Louis,”  who  was  the  “organizer  of  this  wonderful  movement.  It  is 
through  his  untiring,  unselfish  efforts  that  we  have  been  enabled  to 
reach  our  present  high  state  of  successful  study  club  teaching.”  No 
less  inspiring  were  Dr.  Rodgers’  letters  to  me. 

I  next  turned  to  the  organization  of  a  group  in  New  York,  and  was 
able  to  enlist  the  support  of  one  member  of  the  New  York  Chapter  of 
the  Academy  whom  I  had  previously  interested  in  the  proposed  “Insti¬ 
tute.”  Plans  were  also  imder  way  to  develop  study  clubs  throughout 
the  country  with  the  aid  of  Dr.  Rodgers,  and  to  form  a  national 
“Association  for  the  Study  of  Clinical  Stomatology”  (34).  My  plan 
for  the  organization  of  the  “New  York  Clinic  Club  of  Preventive 
Dentistry”  was  taken  up  by  the  group  on  January  17,  1923,  and  a 
meeting  was  arranged  for  March  7,  1923,  to  elect  officers.  On  June  7, 
1923,  the  constitution  was  approved  and  the  name  of  the  Club,  as 
formally  adopted,  was:  “New  York  Stomatological  Society.”  The 
officers  elected  for  1923-24  were  (35):  President — Dr.  Alfred  J.  Asgis; 
Vice-president— Dr.  Joseph  C.Ruggier; decretory — Dr.  Stanley  Slocum; 
Treasurer — Dr.  Rex  F.  Taylor.  As  Director  of  the  department  of 
post-graduate  instruction  of  the  New  York  Stomatological  Society, 
my  published  report  contained  several  interesting  items  concerning 
the  activities  of  the  Club,  among  them  the  following: 

“The  New  York  Stomatological  Society  held  its  last  meeting  in  May.  It 
has  a  two-fold  aim;  first,  to  give  group  instruction,  clinical  and  didactic,  in 
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the  treatment  and  prevention  of  oral  and  dental  diseases;  secondly,  to 
provide  a  forum  for  discussion  of  practical  cases”  (35). 

With  regard  to  the  men  supporting  the  activities  of  the  group,  the 
following  reference  is  noted  (36) : 

“Post-graduate  instruction  can  no  longer  be  considered  a  luxury,  but  a 
necessity,  especially  for  the  younger  men.  Dentistry  is  at  present  in  a 
transitory  stage.  The  success  of  last  year’s  program  may  be  attributed  to 
the  efforts  of  John  L.  Kelly,  D.M.D.,  who  has  been  instrumental  in  provid¬ 
ing  interesting  clinical  cases.  Dr.  Kelly  also  conducted  the  classes  in 

pyorrhea  and  prophylaxis  with  great  benefit  to  those  in  attendance . 

Several  clinical  courses  have  already  been  arranged  for . No  fees 

are  charged  for  instruction  as  all  instructors  give  their  time  gratis.” 

The  post-graduate  department  consisted  of  the  following  staff  of  in¬ 
structors:  Pyorrhea  and  stomatology — Dr.  Alfred  J.  Asgis,  Director; 
radiography — Dr.  Byron  C.  Darling;  pyorrhea  and  prophylaxis —  Dr. 
John  L.  Kelly;  physical  diagnosis— Dr.  John  M.  Keyes;  dietetics — 
Dr.  Robert  Hugh  Rose  (37).  The  officers  of  the  New  York  Stomato¬ 
logical  Society  for  1924-25  were:  President — Dr.  Stanley  Slocum; 
Vice-president— T>x.  Joseph  C.  Ruggier;  Treasurer — Rex  T.  Taylor; 
Secretary — Dr.  F.  W.  McDonald  (38).  (Dr.  Frankel’s  record,  “Dr. 
Slocum  presiding  the  first  year  and  Dr.  Asgis  the  second,”  would  be 
correct  if  stated  the  other  way  around.)  My  activities  in  post-gradu¬ 
ate  instruction  with  the  New  York  Stomatological  Society  terminated 
with  the  announcement  of  a  two-week  intensive  post-graduate  course 
beginning  August  18,  1924  (39). 

My  next  step  in  post-graduate  instruction  was  taken  on  February 
18,  1925,  in  connection  with  the  announcement  of  three  ten-week 
courses  under  the  auspices  of  the  American  Stomatological  Association 
and  the  New  York  Stomatological  Clinics  (40).  Dr.  Frankel’s  state¬ 
ment  that  “during  this  period,  members  of  the  class  attended  a  course 
in  bacteriology  at  Bellevue  Hospital  under  Drs.  William  H.  Park  and 
Charles  Krumwiede”  is  not  only  incorrect,  but  also  confusing;  and  it 
conflicts  with  a  statement  in  September  1925  by  the  President  of  the 
New  York  Stomatological  Society,  Dr.  Stanley  Slocum  (1924-1925), 
who  referred  to  my  efforts  in  arranging  for  these  classes  as  follows  (41) : 
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“It  SO  happens  that  I  was  one  of  the  students  taking  stomatological  bac¬ 
teriology  at  the  University  and  Bellevue  Hospital  Medical  College  of  New 
York  City  under  the  competent  instruction  of  Dr.  Krumwiede,  Dr.  Park, 
Dr.  Williams,  Dr.  Zingher,  Dr.  Thompson  and  their  assistants.  This  very 
comprehensive  course  was  arranged  by  Dr.  Alfred  Asgis  and  the  American 
Stomatological  Association.” 

In  1924, 1  succeeded  in  organizing  a  clinical  stomatology  department 
without  teaching  at  the  Midtown  Hospital,  with  two  divisions:  Ex¬ 
tracting  and  oral  surgery  clinics  were  in  charge  of  Dr.  Frank  W.  Kelly, 
Chief,  assisted  by  Drs.  Clinton  S.  Haffort  and  Harold  A.  Meyer.  The 
pyorrhea  clinic  w’as  in  charge  of  Dr.  Alfred  J.  Asgis,  Chief,  who  was 
assisted  by  Drs.  John  L.  Kelly  and  Robert  Hugh  Rose  (42).  Dr. 
Stanley  Slocum  later  joined  the  staff  (41).  Obviously,  Dr.  Frankel 
must  have  been  misinformed  when  he  stated  that  “subsequently, 
dental  clinics  by  the  class  were  given  at  the  Midtown  Hospital  under 
Dr.  Kelly’s  direction.” 

C.  Independent  Progressive  Journalism 

The  American  Dentist  became  the  official  organ  of  the  A.A.A.D.S. 
with  Dr.  George  W.  Clark  as  managing  editor,  and  associates:  King 
S.  Perry,  D.D.S.  (Pittsburgh,  Pa.),  L.  C.  Brusletten,  D.D.S.  (Fair- 
fault,  Minn.),  and  Charles  A.  Tiefer,  M.D.  (Muskegon,  Mich.).  Dr. 
Bertram  Ball  (Yonkers,  N.  Y.)  was  the  New  York  representative, 
and  Dr.  H.  E.  Brackman  (Wilmette,  Ill.)  the  Chicago  representative. 
The  magazine  was  not  distributed  owing  to  some  financial  difficulties. 
A  prospectus  was  gotten  up  and  circularized.  It  was  subjected  to 
considerable  criticism  by  members  of  the  Academy,  and  the  matter 
was  handed  over  to  me  before  the  Trenton  meeting.  After  the  meet¬ 
ing,  it  was  decided  to  issue  in  its  place,  the  Journal  of  Oralogy  (p.  776). 
While  no  notice  was  taken  in  the  American  press  of  the  appearance 
of  the  Journal,  the  Dental  Surgeon  (43)  of  London  had  the  following 
to  say: 

“The  aims  and  objects  of  the  journal  are  summarized  in  the  motto  upon 
its  first  page:  “Medical  and  Dental  Co-operation.”  Truly  a  worthy  aim, 
and  it  gives  us  great  pleasure  to  welcome  our  new  contemporary  and  to 
wish  it  every  success.” 
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The  success  of  the  Journal  was,  however,  not  destined  to  last.  Inter¬ 
ference  with  the  editorial  policy  was  noticed  before  the  issuance  of  the 
number  for  September  1922.  Since  I  preferred  to  keep  the  Journal 
under  my  editorship,  free  from  any  commercial  taint,  I  transferred  the 
publication  to  the  Academy  (44).  The  Journal  was  originally  pub¬ 
lished  by  the  Journal  of  Oralogy  Publishing  Company.  While  I 
doubted  that  the  Journal  would  continue  to  be  published  under  such 
circumstances,  the  action  at  the  Miami  meeting  of  the  Academy  (Jan. 
1^23)  settled  the  matter  and  the  Journal  ceased  to  exist  (p.  778). 

III.XRISE  OF  THE  STOMATOLOGIC  MOVEMENT  IN  1923 


Thi’  outstanding  and  most  significant  events  in  the  history  of  the 
stomatologic  movement  in  America  since  its  inception  in  1923  have 
been  reported  in  the  medical  and  dental  press.  For  the  benefit  of 
readers  wlho  are  not  familiar  with  some  of  them,  I  shall  cite  the  litera¬ 
ture.  The  stomatologic  movement  may  be  studied  through  (1)  the 
founding  in  1923  of  the  Review  of  Clinical  Stomatology;  (2)  the  founding, 
on  October  9,  1924,  of  the  American  Stomatological  Association;  and 
(3)  miscellaneous  activities,  such  as  the  establishment  of  the  Mouth 
Hygiene  Committee  in  the  American  Public  Health  Association,  of  the 
Post-Graduate  Medical  School  of  Stomatology,  and  of  the  American 
Stomatological  Educational  Committee  for  Europe;  international 
activities  in  conjunction  with  the  Association  Stomatologique  Inter¬ 
nationale;  and  related  functions.  I  shall  cite  only  those  events  that 
have  a  bearing  on  the  special  purpose  of  this  paper. 


A.  Review  of  Clinical  Stomatology  (1923-26) 

The  founding  of  the  Review  was  recorded  in  1926  (34),  1927  (45),  and 
1930  (46).  In  December  1923,  Dr.  George  W.  Mackenzie,  an  editor 
of  the  Journal  of  Ophthalmology,  Otology  atid  Laryngology  (47),  an¬ 
nounced  that  “with  this  issue  of  the  Journal  of  the  O.  O.  and  L.,  is 
inaugurated  a  new  department,  that  of  Stomatology,  under  the  Editor¬ 
ship  of  Dr.  Alfred  Asgis,  assisted  by  Dr.  Oliver  T.  Osborne,  Dr. 
Walter  B.  Veazie,  Dr.  George  Reese  Satterlee  and  others.”  The  follow¬ 
ing  quotation  from  the  “Pragmatic  history  of  dentistry”  will  more 
clearly  present  the  story  of  the  Reviecu  (45) : 
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“The  steps  leading  to  the  establishment  of  the  Review  of  Clinical  Stoma¬ 
tology  were  as  follows:  In  January,  1923,  Dr.  George  W.  Mackenzie  dealt 
editorially  with  the  subject  of  focal  infection  of  alveolar  origin  from  the 
standpoint  of  the  oculist  and  the  aurist.  Having  been  interested  in  the 
subject  of  focal  infection  in  relation  to  dental  practice,  I  replied  to  that 
editorial  in  May,  1923.  It  was  the  need  for  a  medium  of  free  exchange  of 
thought  concerning  the  pressing  problems  of  our  profession  at  the  time  that 
actuated  my  proposing  to  Dr.  Mackenzie  that  he  allow  me  and  those  of 
my  friends  who  were  similarly  interested  to  have  space  in  his  journal.  On 
Dr.  Mackenzie’s  return  from  Europe,  it  was  decided  that  a  ‘Department  of 
Stomatology’  would  be  started  in  the  Journal  of  Ophthalmology,  Otology 
and  Laryngology,  beginning  with  November,  1923.  In  December,  1923,  the 
department  was  announced.  In  order  to  reach  the  progressive  dentists 
who  might  be  interested  in  stomatology,  and  who  did  not  have  access  to 
the  J.O.O.L.,  Dr.  Mackenzie  and  I  agreed  to  finance  the  publication  of  a 
Supplement  to  be  known  as  the  Review  of  Clinical  Stomatology.  1  he  Review 
appeared  with  the  cooperation  of  William  G.  Shemeley,  M.D.,  and  Walter 
B.  Veazie,  Ph.D.,  as  Associate  Editors,  and  a  Board  of  Collaborators  com¬ 
posed  of  Professors  Dubeau,  Jackson,  McCollum,  Osborne  and  Drs.  Sat- 
terlee  and  Wallace.  The  purpose  of  the  Review  was  outlined  as  follows: 

(1)  to  bring  the  study  of  diseases  of  the  mouth  from  their  peculiar  position 
as  a  separate  art  into  intimate  relationship  with  the  whole  field  of  medicine; 

(2)  to  give  impetus  to  the  movement  which  is  to  make  stomatology  (den¬ 
tistry)  a  specialty  of  medicine  in  fact  as  well  as  in  name;  (3)  to  encourage 
the  extension  of  graduate  instruction,  which  will  impart  to  the  mouth  sur¬ 
geon  (stomatologist)  the  technique  and  knowledge  which  has  been  acquired 
by  general  surgery;  (4)  to  call  the  attention  of  the  profession  to  the  need 
of  adequate  recognition  of  oral  focal  infection  in  relation  to  systemic  dis¬ 
eases;  (5)  to  improve  the  present  status  of  stomatology,  thus  aiding  in  the 
advancement  of  Public  Health.” 

Thus  in  December,  1923,  the  first  number  of  the  Review  of  Clinical 
Stomatology  was  issued  under  the  editorship  of  Dr.  Alfred  J.  Asgis,  and 
published  by  Drs.  Asgis  and  Mackenzie  with  the  publication  office  in 
New  York  City  at  640  Madison  Avenue — at  the  time,  my  residence. 
The  medical  and  dental  press  in  the  United  States  and  in  Europe, 
more  especially  Italy,  praised  this  new  American  venture  in  medical- 
dental  journalism.  Similarly,  endorsements  of  the  purposes  of  the 
Review  to  serve  as  a  “medium  for  medical  and  dental  cooperation,” 
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were  received  from  the  leading  men  in  American  medicine  and  den¬ 
tistry,  among  whom  were:  Anthony,  Bell,  Martin  Dewey,  Draper, 
Endelman,  Henry  W.  Gillett,  Heilman,  V.  H.  Jackson,  Kells,  Libby, 
Novitzky,  Charles  H.  Mayo,  Albert  J.  Ochsner,  Stillman,  Lewellys 
F.  Barker,  Billings,  G.  V.  I.  Brown,  John  L.  Kelly,  Cross,  H.  S.  Dun¬ 
ning,  H.  E.  Friesell,  Gardner,  Hyatt,  C.  N.  Johnson,  Owre,  E.  C.  Rose- 
now,  Weston  A.  Price,  I.  W.  Voorhees,  and  others. 

On  October  16, 1925, 1  transferred  the  Review  to  the  A.  S.  A.  Friction 
in  the  A.  S.  A.  occurred  in  the  latter  part  of  1926,  and  the  last  issue  of 
the  Review  appeared  in  September-October,  1926.  Some  matter  in 
type  for  the  November-December  issue  never  appeared  in  print.  The 
only  other  characteristic  detail  regarding  the  Review  is  the  fact  that, 
although  I  remained  editor  of  the  publication  which  I  founded,  it  was 
merged  without  my  knowledge,  in  January  1927,  with  the  International 
Journal  of  Medicine  and  Surgery  (48). 

B.  American  Stomatological  Association 

During  the  summer  months  of  1924  I  formulated  plans  for  the 
organization  of  an  American  Stomatological  Association  that  would 
bring  about  the  realization  of  the  ideal  for  the  future  of  dentistry  as 
embodied  in  the  pages  of  the  Review. 

1.  THE  STOMATOLOGIC  A.S.A.  (1924-26) 

In  August  1924  an  organization  committee  was  formed.  As  chair¬ 
man  of  the  Committee,  with  the  only  other  dentist.  Dr.  John  L.  Kelly, 
and  three  physicians,  Drs.  N.  Philip  Norman,  Byron  C.  Darling  and 
Robert  Hugh  Rose,  my  proposal  of  the  “Fundamental  principles  of 
stomatology”  was  adopted,  and  announced  for  the  first  time  in  Septem¬ 
ber  1924  (49).  An  outline  of  the  general  program  (50)  was  circularized 
and  I  called  a  meeting  for  October  9,  1924.  This  first  meeting  of  the 
A.S.A.  was  held  at  my  home,  50  West  88th  Street,  New  York  City,  and 
the  declaration  of  principles  prepared  by  the  organization  committee 
was  adopted  (51).  I  addressed  the  first  meeting  on  the  subject  “Sto¬ 
matology,  a  specialty  of  medicine”  (52),  which  was  discussed  by  Drs. 
Kelly  and  Rose.  The  following  officers  were  elected  for  1924-25  (53) : 
President— E.  Smith,  M.D.;  First  Vice-president— OXxwex  T. 
Osborne,  M.D. ;  Second  Vice-president — N.  P.  Norman,  M.D. ;  Treasurer 
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— Robert  H.  Rose,  M.D.;  Secretary — Alfred  J.  Asgis,  D.D.S.  The 
fundamentals  of  stomatology  as  declared  by  the  A.S.A.  were  announced 
in  the  dental  and  the  medical  press.  The  “aims  and  principles”  of  the 
A.S.A.  appeared  in  the  Dental  Digest  in  January  1925  (54).  The  list 
of  charter  members  of  the  A.S.A.,  for  1924,  included  the  following  (55) ; 
Dentists — Drs.  Alfred  J.  Asgis,  Harold  DeWitt  Cross,  Eudore  Dubeau, 
George  C.  Fahy,  John  L.  Kelly,  Virgil  Loeb,  Louis  Ottofy,  Jules  J. 
Sarrazin  and  Kurt  H.  Thoma;  physicians — Drs.  M.  K.  Baker,  Anthony 
Bassler,  Joseph  Colt  Bloodgood,  Byron  C.  Darling,  Bedford  K.  John¬ 
son,  George  W.  Mackenzie,  Charles  H.  Mayo,  Lawrence  K.  McCaf- 
ferty,  N.  Philip  Norman,  Oliver  T.  Osborne,  Robert  Hugh  Rose, 
George  Reese  Satterlee,  Wm.  G.  Shemeley,  Martin  J.  Synnott,  Homer 
E.  Smith,  Irving  Wilson  Voorhees.  Honorary  members  included 
Frank  Billings,  Marcel  Billoret,  Hugo  C.  Greve,  R.  Noque,  Arrigo 
Pipemo  and  J.  Sim  Wallace. 

The  growth  of  the  stomatologic  movement  found  its  echo  in  the  dis¬ 
cussions  in  the  dental  and  medical  press.  In  response  to  an  article 
of  mine  in  the  February  1926  issue  of  the  Atlantic  Medical  Journal, 
dealing  with  the  “stomatologic  plan”  of  education  for  dentists  in  the 
future  (56),  Dr.  Edward  C.  Kirk  commented  editorially  on  “Stomatol¬ 
ogy — what’s  in  a  name?”  (57): 

“We  are  not  conscious  of  any  very  widespread  interest  among  the  medical 
profession  in  dental  education,  but  the  activities  of  the  American  Stomato¬ 
logical  Association,  apparently  under  the  guiding  hand  of  Dr.  Asgis,  in  an 
effort  to  create  such  a  widespread  interest,  have  from  time  to  time  come  to 
our  attention;  and  it  would  appear  that  this  supposed  widespread  interest 
is  but  another  example  of  the  wish  being  father  to  the  thought.” 

Dr.  Kirk  opposed  the  educational  doctrine  of  the  A.S.A.,  which  was 
in  conformity  with  the  doctrine  advocated  by  the  A.S.I.  According 
to  the  report  in  the  Dental  Digest,  the  principles  adopted  on  October 
9,  1924,  were  these  (54) : 

“The  American  Stomatological  Association  at  the  meeting  held  on  Octo¬ 
ber  9,  1924,  in  New  York  City,  adopted  the  following  principles  of  Stoma¬ 
tology,  which  are  in  conformity  with  the  holdings  of  the  International  Sto¬ 
matological  Federation.  (1)  Stomatology  signifies  that  branch  of  medical 
science  which  has  for  its  purpose  the  study  and  treatment  of  diseases  of  the 
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mouth.  (2)  Stomatology  deals  with  all  problems  concerning  the  normal 
and  abnormal  conditions  of  the  mouth  and  its  adnexa,  and  with  the  surgical 
and  medicinal  treatment  of  oral  disease.  (3)  Stomatology,  so  defined,  is 
the  only  correct  designation  of  the  specialty  of  medicine  devoted  to  the 
care  of  the  mouth  and  teeth,  including  dental  prosthesis.  (4)  Stomatology 
embraces  odontology  (dentistry)  or  the  study  of  the  normal  and  patho¬ 
logical  conditions  of  the  dental  apparatus  as  an  integral  part  of  the  oral 
cavity.  Odontology,  or  dentistry,  is  inseparable  from  Stomatology. 

“The  American  Stomatological  Association  was  incorporated  in  the  State 
of  New  York  on  October  14, 1925  (N.  Y.  County  Clerk’s  Office,  File  Number 
11,132)  by  Drs.  Alfred  J.  Asgis,  John  L.  Kelly,  George  Reese  Satterlee, 
Homer  E.  Smith,  N.  Philip  Norman,  Robert  H.  Rose  and  Martin  J.  Syn- 
nott.  The  other  members  of  the  Board  of  Directors  of  the  newly  formed 
membership  corporation  were  Drs.  Joseph  Colt  Bloodgood,  Harold  DeWitt 
Cross,  \'irgil  Loeb,  George  W.  Mackenzie,  Charles  H.  Mayo,  Oliver  T. 
Osbome,  Louis  Ottofy,  and  Kurt  H.  Thoma.  The  ‘objects’  for  which  the 
corporation  was  formed  included  (58)  ‘to  promote  the  science  and  art  of 
stomatology  in  all  its  branches;  to  promote  the  establishment  of  stomatology 
as  a  specialty  of  medicine  ....  to  assist  in  forming  a  curriculum  in 
existing  medical  and  dental  institutions  for  instruction  in  stomatology  for 
physicians  and  dentists . ’  ” 

Up  to  the  latter  part  of  1926,  the  A.  S.  A.  thus  remained  leader  of 
the  stomatologic  movement,  adhering  consistently  to  its  publicly 
announced  stomatologic  program.  External  pressure  on  the  leader¬ 
ship  was  exercised.  I  always  opposed  compromise  on  principles. 
On  November  19,  1926,  I  resigned  as  general  secretary  of  the  A.  S.  A. 
(59).  By  June  24,  1927,  I  felt  once  again  as  I  did  in  1923  about  the 
A.  A.  A.  D.  S.  when  Dr.  McGee  so  pointedly  remarked;  “.  .  .  .  which 
goes  to  prove  that  it  is  very  difficult  to  have  a  radical  association 
remain  radical  because  the  radical  ideas  of  today  are  frequently  the 
conservative  ideas  of  tomorrow”  (30).  I  then  resigned  as  a  member 
of  the  A.  S.  A.  It  became  only  too  well  known  in  certain  circles 
here  and  abroad  that  some  of  the  A.  S.  A.  leadership  was  responsible 
for  the  betrayal  of  the  stomatologic  cause. 

From  the  facts  presented,  it  is  plain  that  unfortunately  Dr.  Frankel 
has  been  misled  about  the  founding  of  the  A.  S.  A.  If  the  “historical 
facts”  had  been  known  to  him,  he  certainly  would  not  have  made  the 
following  incorrect  statement  (1): 
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“The  original  group  styled  themselves  ‘The  New  York  Stomatological 
Society’.  Having  decided  to  include  physicians  in  the  membership,  the 
Society,  on  October  9,  1924,  was  organized  under  the  title:  ‘The  American 
Stomatological  Association’.  A  number  of  medical  men  were  added  to  the 
group,  and  the  following  officers  elected  for  1924-25 :  President,  Homer  E. 
Smith,  M.D.;  First  Vice-president,  Oliver  T.  Osborne,  M.D.;  Second  Vice- 
president, ’Fi.  Philip  Norman,  M.D.;  Treasurer,  Robert  Hugh  Rose,  M.D.; 
Secretary,  Alfred  J.  Asgis,  D.D.S.” 

Why  Dr.  Frankel  should  have  been  advised  that  the  New  York 
Stomatological  Society  was  continued  as  the  American  Stomatological 
Association  is  not  clear.  From  an  examination  of  the  objects  of  each 
organization  it  will  be  clear  that  such  could  not  possibly  have  been  the 
case.  Besides,  it  would  have  been  a  unique  occurrence  if  none  of  the 
officers  of  the  first  organization  had  been  elected  to  office  in  the  A.  S.  A. 
It  would  be  equally  strange  if  all  of  the  members  of  the  New  York 
Stomatological  Society  had  been  left  out  of  every  activity  in  the 
A.  S.  A.  and  that  none  held  membership  in  the  A.  S  A.  in  1924,  at  the 
time  of  the  supposed  amalgamation.  One  could  hardly  designate  the 
occasion  for  this  by  the  statement  that  “a  number  of  medical  men 
were  added  to  the  group.” 

To  satisfy  Dr.  Frankel,  and  others  who  also  might  have  been  led 
into  this  and  other  errors,  about  the  history  of  the  stomatologic  move¬ 
ment,  I  direct  attention  to  the  January  1925  issue  of  the  Dental 
Digest.  On  pages  27-30  the  reader  will  find  the  “aims  and  principles” 
of  the  A.  S.  A.;  on  page  70,  an  announcement  of  a  meeting  of  the 
A.  S.  A.  for  January  8,  1925.  This  announcement  appears  under  my 
signature  as  Secretary.  On  the  next  page,  71,  will  be  found  an 
announcement  of  a  meeting  of  the  New  York  Stomatological  Society 
for  January  26,  1925.  The  latter  announcement  appears  under  the 
signatures  of  .“Dr.  Stanley  Slocum,  President,  and  Dr.  F.  W. 
McDonald,  Secretary.'’  This  evidence  should  certainly  show  to 
those  who  seek  truth  what  the  “historical”  facts  are  in  this  case. 
To  obviate  any  further  possibility  of  doubt  the  reader  will  find  similar 
announcements  in  the  Dental  Summary,  January  1925,  pages  75-76. 

2.  THE  AUTONOMOUS  A.  S.  A.  (192 7-) 

The  officers  of  the  A.  S.  A.  for  1925-26  included  (60)  President — 
Weston  D.  Bayley,  M.D.;  President-elect — G.  R.  Satterlee,  M.D.; 
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First  Vice-president — J.  C.  Bloodgood,  M.D.;  Second  Vice-president  ~ 
Oliver  T.  Osborne,  M.D.;  Treasurer— Robert  H.  Rose,  M.D.;  General 
Secretary— Klixtd.  J.  Asgis,  D.D.S.  The  annual  three-day  stomato¬ 
logical  convention,  the  first  of  its  kind  in  this  country  (61),  was  held 
at  the  New  York  Academy  of  Medicine,  April  5,  6,  and  7,  1926,  at 
which  meeting  the  following  officers  were  elected  for  1926-27  (62); 
President — Weston  D.  Bayley,  M.D.;  President-elect — G.  R.  Satterlee, 
M.D.;  First  Vice-president — Geo.  W.  Mackenzie,  M.D.;  Second  Vice- 
president — Oliver  T.  Osborne,  MX). \  Treasurer — R.  H.  Rose,  M.D.; 
General  Secretary — Alfred  J.  Asgis,  D.D.S.  The  avoidable  mistake 
made  by  Dr.  Frankel,  to  the  effect  that  “Dr.  George  Reese  Satterlee, 
New  York,  was  elected  president  in  1926  .  .  .  .,”  which  may  or  may 
not  have  significance,  was  also  made  in  1927,  when  it  was  immediately 
corrected  by  the  Editor  of  the  International  Journal  of  Medicine  and 
Surgery  (63): 

“In  our  December  issue  we  inadvertently  referred  to  Dr.  G.  Reese  Sat¬ 
terlee  as  president  of  this  organization  when  it  should  have  been  announced 
that  Dr.  Weston  D.  Bayley  of  Philadelphia  was  president  and  that  Dr.  Sat¬ 
terlee  was  president-elect  for  the  current  year.  We  are  glad  to  make  this 
correction  in  behalf  of  all  parties  concerned.” 

I  wish  to  call  attention  to  several  significant  facts  in  connection  with 
the  Stomatological  Convention  in  1926.  In  arranging  the  program, 
and  in  inviting  essayists  and  discussors,  I  guided  myself  chiefly  by 
the  needs  of  dentists  and  physicians  rather  than  by  the  strict  require¬ 
ments  of  our  educational  plan.  It  will  be  noted  that  the  papers  cov¬ 
ered  dental  subjects  relating  to  practice,  science,  and  stomatologic 
education.  Non-members  of  the  A.  S.  A.  were  on  the  program,  which 
included  Profs.  H.  C.  Jackson,  Ph.D.,  E.  V.  McCollum,  Ph.D.,  F.  C. 
Waite,  Ph.D.;  (dentists)  Drs.  A.  J.  Asgis,  H.  L.  Banzhaf,  W.  J.  Boyer, 
W.  G.  Downs,  Jr.,  H.  S.  Dunning,  S.  S.  Gross,  P.  R.  Howe,  J.  L.  Kelly, 
Alfred  Owre,  Kannon  Sheinman,  Howard  Stewart,  Leo  Winter,  J.  L. 
Zemsky;  (physicians)  Drs.  I.  H.  Alexander,  Anthony  Bassler,  W.  D. 
Bayley,  J.  C.  Bloodgood,  S.  A.  Brown,  E.  E.  Cornwall,  B.  C.  Darling, 
E.  H.  Froehlick,  Elsie  Fox,  R.  B.  Greenough,  A.  B.  Hirsh,  R.  K. 
Johnson,  Richard  Kovacs,  G.  W.  Mackenzie,  H.  E.  B.  Pardee,  J.  D. 
Post,  R.  H.  Rose,  E.  C.  Rosenow,  G.  R.  Satterlee,  Samuel  Selinger, 
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G.  H.  Semken,  W.  G.  Shemeley,  N.  V.  Van  Etten  and  G.  A.  Wyeth. 
It  is  pertinent  to  mention  the  report  on  stomatologic  education  which 
I  prepared  as  Secretary  of  the  “Council  on  Education  and  Hospital 
Training  of  the  American  Stomatological  Association,”  and  which  was 
approved  by  the  Chairman,  Dr.  G.  Reese  Satterlee.  It  was  read 
before  this  Convention  and  published  in  the  Medical  Journal  and 
Record  {Second  Stomatology  Symposium  Jan.  5,  19,  and  Feb.  2,  16, 
1927).  The  other  four  members  of  the  Council,  two  dentists  and  two 
physicians,  were  Eudore  Dubeau,  D.D.S.,  Dean,  Dental  Faculty, 
University  of  Montreal;  Kurt  H.  Thoma,  D.M.D.,  Assistant  Professor 
of  Oral  Pathology,  Harvard  Dental  School;  Oliver  T.  Osborne,  M.D., 
Emeritus  Professor  of  Therapeutics,  Yale  University;  and  C.  E.  de  M. 
Sajous,  M.D.,  Professor  of  Endocrinology,  University  of  Pennsylvania. 

There  have  been  repeated  allusions  in  the  lay  and  professional  press 
to  certain  efforts  to  make  “dentistry  a  medical  specialty.”  Recently 
there  was  a  misleading  reference  in  the  New  York  Times  to  com¬ 
ment  by  a  Professor  of  the  Yale  University  Medical  School  (Sunday, 
August  23,  1931;  see  also  the  August  1931  issue  of  the  Laboratory 
Technician,  page  14,  and  the  September  12,  1931,  issue  of  the  Dental 
Roster,  page  17,  for  remarks  on  “Dr.  Owre’s  Report”).  In  order  to 
clarify  this  situation,  it  is  pertinent  to  cite  from  the  1926  A.  S.  A. 
educational  report  entitled:  “Stomatological  education  and  public 
health:” 

“Another  aspect  of  the  problem,  namely,  to  meet  the  needs  for  dental 
services  for  the  adult  population,  is  to  increase  the  quantitative  services  of 
reconstruction,  bridgework,  crowns,  fillings,  etc.  For  example:  in  Indiana 
a  law  was  passed  licensing  dental  mechanics  to  practise  dentistry.  Would 
the  solution  then  lie  in  the  increase  of  the  number  of  dental  hygienists  and 
dental  mechanics?  The  answer  is  emphatically  ‘no.’  The  problem  is  not 
a  quantitative  one,  but  a  qualitative  one,  and  the  solution  must  be  sought, 
not  in  the  quantitative  but  in  the  qualitative  improvement  of  the  measures 

in  mouth  hygiene . In  1923,  a  bill  (No.  383)  was  referred  to  the 

Senate  at  Albany,  which  provided  that  only  a  ‘licensed  prosthetic  dentist’ 
would  be  permitted  to  do  prosthetic  work.  The  bill  also  called  for  a  special 
degree  of  D.P.  (Prosthetic  Dentist)  with  a  special  Board  of*  Examiners  to 
license  these  prosthetic  dentists.  With  this  enlightened  point  of  view  of 
the  general  public  little  would  be  attempted  in  the  way  of  licensing  dental 
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mechanics.  This  suggestion  to  license  dental  mechanics,  if  carried  out, 
would  mean  a  lowering  of  the  present  standard  in  dental  education  if  we 
permit  the  dental  mechanics  to  legally  engage  in  the  ‘medical  practise’ 
of  a  branch  of  the  healing  art  without  proper  medical  and  dental  qualifica¬ 
tions”  (page  25). 

The  discussions,  by  Drs.  Owre  and  Waite,  of  the  A.  S.  A.  stomatologic 
plan,  as  read  at  the  Convention,  were  published  in  the  same  sym¬ 
posium.  Dean  Owre  closed  his  discussion  with  this  remark : 

“A  constructive  attidude  toward  the  whole  question  involves  a  change 

throughout . We  must  first  produce  a  type  of  dentist  who  can  meet 

the  demands  made  on  him  by  modem  science;  that  is,  an  oral  specialist, 
with  the  same  fundamental  training  as  any  other  specialist.  We  must  also 
train  large  numbers  of  skilled  technicians  who,  under  the  direction  of  the 
specialist,  will  perform  all  the  needed  technical  work”  (page  3). 

The  stomatologic  educational  plan  contained  nothing  either  implied 
or  expressed,  to  indicate  its  direction  toward  a  “level  plan.”  We 
note  in  Dr.  Osborne’s  recent  statement  that  “the  dental  surgeon 
should  be  a  graduate  in  medicine  who  has  specialized  in  stomatology.” 
This  advocacy  by  Dr.  Osborne  is  a  consistent  adherence  to  his  former 
views.  That  Dr.  Osborne,  a  fellow  of  the  A.  S.  S.,  is  opposed  to  the 
“level  plan”  is  quite  evident  from  his  recent  public  statements  in  the 
American  Journal  of  Stomatology  (January  1931),  Bulletin  of  the 
Florida  State  Dental  Society  (January  1931),  and  the  Dental  Roster 
(July  4,  1931); 

“I  do  not  at  all  approve  of  licensing  dental  mechanicians.  Their  expert 
work  is  a  necessity  for  dental  success,  but  if  they  are  licensed  it  would  give 
them  too  much  freedom  in  dental  activities.  They  should  no  more  be 
licensed  than  are  skilled  technicians  in  medical  laboratories.  Graduate 
dentists  should  do  oral  hygiene  work  that  comes  to  their  offices.  Such  work 
represents  minor  surgery,  and  minor  surgical  operations  must  always  be 
performed  by  graduates  in  medicine,  and  the  same  thing  should  be  true 
in  dental  surgery.” 

In  the  early  part  of  1927  Dr.  Weston  D.  Bayley  resigned  as  President 
of  the  A.  S.  A.,  owing  to  disagreement  on  the  Association’s  future 
policy.  The  matter  came  to  a  climax  by  bringing  out  in  the  open  the 
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true  position  of  the  A,  S.  A.  as  an  autonomist  organization,  in  my 
reply  (64)  to  Dr.  Satterlee’s  attack  (65).  The  subject  is  covered 
more  fully  in  the  A.  S.  S.  report  (July  1928)  on  the  status  of  the  A.  S.  S. 
and  the  A.  S.  A.  (11),  and  in  Dr.  Ericsson’s  paper  on  “The  new  leader¬ 
ship”  (100).  It  is  surprising  to  note  that  Dr.  Frankel  did  not  explain 
this  particular  “historical”  phase  of  the  A.  S.  A.  in  some  detail  but 
rather  found  it  necessary  to  dismiss  this  most  vital  issue  in  the  stomato¬ 
logic  movement  with  this  general  statement  (1): 

“In  November  1926,  Dr.  Alfred  J.  Asgis  resigned  as  Secretary  of  the 
Association.  On  June  24,  1927,  Dr.  Asgis  resigned  his  membership  in  the 
Association,  thereby  severing  all  further  connection  with  its  activities. 
Since  then.  Dr.  Asgis  has  organized  another  society  of  somewhat  similar 
title,  known  as  ‘The  American  Society  of  Stomatologists’,  which  organiza¬ 
tion  is  entirely  separate  and  distinct  from  the  American  Stomatological 
Association.” 

Apparently,  Dr.  Frankel  had  access  to  records  on  this  phase  of  the 
A.  S.  A  “history.”  It  is  surprising  that  he  publicly  reopens  this  issue 
when  as  a  matter  of  record  the  issue  has  been  before  Dr.  Frankel  for 
settlement  since  December  31,  1927.  Dr.  Frankel  became  Director 
of  the  A.  S.  A.  in  the  fall  of  1927  and  surely  has  noticed  Dr.  Satterlee’s 
protests  against  the  existence  of  the  A.  S.  S.,  in  the  dental  and  medical 
press  (66,  67,  68).  Dr.  Frankel  had  an  opportunity  to  reply  in  the 
New  Yor'z  Medical  Week  when  I  said  (64) : 

“On  November  19, 1926, 1  resigned  as  general  secretary  of  the  American 
Stomatological  Association.  My  attention  was  called  to  a  notice  which 
appeared  in  the  New  York  Medical  Week  for  February  5,  1927,  regarding 
the  membership  of  the  A.S.A.  executive  committee  on  that  date.  Upon 
inquiry,  I  was  informed  by  the  chairman  of  the  executive  committee  of  the 
A.S.A.,  in  a  communication  dated  March  28, 1927,  that  the  Association  had 
undergone,  at  a  previous  date,  a  complete  reorganization.  Having  had  no 
knowledge  of  what  had  taken  place  in  this  reorganization,  I  deemed  it 
advisable  to  resign  as  a  member  of  the  reorganized  American  Stomatological 
Association  on  June  24,  1927. 

“Until  June  24, 1927, 1  was  unable  to  find  any  notice  either  in  the  dental 
or  medical  press  regarding  the  complete  reorganization  of  the  A.S.A.,  and 
wherein  the  new,  that  is,  the  reorganized  society  differed  from  the  old 
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Association  as  I  founded  it  in  October,  1924.  Neither  did  I  notice  that 
the  reorganized  Association  deemed  it  necessary  to  assume  a  new  ‘title’ 
befitting  its  new  status  but  retained  the  title  of  ‘American  Stomatological 
Association.’ 

“If  there  is  to  be  a  protest,  it  is  I  who  should  feel  justified  in  protesting 
against  the  abuse  of  a  title  given  to  the  American  Stomatological  Associa¬ 
tion  in  1924. 

“To  continue  the  work  in  the  stomatologic  movement  in  America,  espe¬ 
cially  as  it  concerns  dental  education  reform.  Dr.  Ottofy  of  Chicago,  former 
member  of  the  board  of  directors  of  the  A.S.A.  and  now  president  of  the 
American  Society  of  Stomatologists;  Dr.  Sarrazin  of  New  Orleans,  charter 
member  of  the  A.S.A.  and  now  member  of  the  governing  council  of  the 
American  Society  of  Stomatologists;  Dr.  Aruti  of  San  Juan,  Porto  Rico, 
former  board  member 'of  the  A.S.A.  and  later  member  of  the  organization 
committee  of  the  American  Society  of  Stomatologists;  Dr.  Quimby  of  Bos¬ 
ton;  Dr.  Baker  of  Eugene,  Oregon;  Dr.  Perry  of  Pittsburgh,  Dr.  Hlavac  of 
New  York;  Dr.  Woolgar  of  Michigan  and  other  dentists  vitally  interested 
in  stomatology  and  stomatologic  education,  proceeded  with  organization 
work  in  July  1927.  The  organization  committee  of  ten  completed  its  work 
on  November  21, 1927,  when  the  officers  of  the  Society  for  the  >  ear  1927-28 
were  made  known.” 

The  five  members  of  the  Executive  Committee  of  the  A.  S.  A.  for  1926- 
27  (the  next  annual  meeting  was  scheduled  for  April  1927)  were 
(physicians)  Drs.  Satterlee,  Chairman,  Rose,  and  Johnson;  (dentists) 
Drs.  Kelly  and  Asgis. 

3.  INTERNATIONAL  RELATIONSHIPS 

Brief  reference  to  the  international  relationships  of  American 
stomatologists  during  1923-26  would  throw  some  light  on  several 
issues  in  connection  with  the  original  stomatologic  A.  S.  A.  Of  these, 
three  will  be  mentioned. 

a.  Chiavaro  dental  law  of  1923  {Italy) 

Under  my  editorship  the  Review  published  news  of  educational 
import,  and  dental  developments  here  and  abroad.  In  June  1924  a  re¬ 
port  of  a  new  dental  law  in  Italy  was  published  in  a  German  periodical 
by  Prof.  Mamlok  of  Berlin  (69).  I  wrote  an  editorial  on  the  subject 
(70).  A  letter  from  Prof.  Angelo  Chiavaro  with  a  copy  of  his  proposed 
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law  reached  me  just  before  the  final  printing  of  the  current  issue  (71). 
In  the  meantime  Prof.  Arrigo  Pipemo’s  article  (72)  and  a  letter, 
dated  August  14,  1924  (73),  reached  me  explaining  the  true  meaning 
of  the  educational  law.  The  dental  press  did  not,  apparently,  give 
the  correct  interpretation  of  the  Chiavaro  law  and  its  significance 
to  the  future  of  Italian  stomatology  (74,  75,  76,  77,  78).  The  notices 
of  correction  by  Italian  stomatologists,  which  were  published  in 
foreign  journals,  were  appreciated  by  them  (79).  Prof.  Coen-Cagli’s 
report  deals  with  this  question  and  relates  to  Italy’s  appreciation  of 
the  assistance  given  them  by  American  pioneer  stomatologists  in  1924 
(80).  The  Royal  Decree  of  December  31,  1923,  was  abrogated  on 
October  16,  1924.  (The  A.  S.  A.  was  organized  October  9,  1924.) 
Upon  my  return  from  abroad  (1925)  the  event  in  Rome  was  reported 
as  follows  (81) : 

“Italy  honors  American  stomatologists:  An  official  reception  was  re¬ 
cently  given  at  the  Department  of  Health  in  Rome  to  the  American  Sto¬ 
matological  Committee,  when  a  parchment  of  the  seventeenth  century  was 
presented  to  the  Association  as  a  token  of  honor  to  the  American  Pioneers 
in  recognition  of  their  assistance  to  the  Italians,  in  their  fight  for  the  revocation 
of  the  1923  DerUal  Law.  This  parchment  and  a  report  of  the  Committee’s 
activities  will  be  presented  at  the  next  meeting  of  the  American  Stomato¬ 
logical  Association,  to  be  held  Thursday  next,  October  15,  at  9  East  40th 
Street.  Dr.  Asgis  will  then  present  a  paper  on  “The  Recognition  of  Ameri¬ 
can  Stomatology  in  Europe.”  (Italics  not  in  original.) 

The  complete  paper  on  “The  recognition  of  American  stomatology  in 
Europe,”  with  illustrations,  was  accepted  for  publication  by  a  dental 
magazine  having  a  wide  circulation.  The  paper  somehow  did  not 
find  its  way  to  the  printer. 

Apparently  Dr.  Frankel  is  not  familiar  with  this  particular  phase 
of  dental  educational  history,  especially  as  it  pertains  to  the  Chiavaro- 
Gentile  episode,  for  otherwise  he  would  not  have  referred  to  it  as  he 
did.  Irrespective  of  whether  the  17th-century  parchment  was  given 
to  “American  stomatologists”  for  their  pioneer  work  (see  my  “History 
of  Stomatology,”  July  1926,  p.  326),  or  “for  the  pioneer  work  achieved 
by  the  American  Stomatological  Association  toward  the  advancement 
of  the  science  of  stomatology”  (from  October  1924  to  June  1925), 
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or  whether  the  Italian  parchment  belongs  to  the  A.  S.  S.  or  to  the 
autonomist  A.  S.  A.,  the  fact  remains  that  historically  the  following 
statements  by  Dr.  Frankel  are  incorrect  (1): 

“As  a  token  of  appreciation  of  the  pioneer  work  achieved  by  the  American 
Stomatological  Association  toward  the  advancement  of  the  science  of  stoma¬ 
tology,  a  17th-century  parchment  was  presented  to  the  Association  through 
its  educational  Committee  by  medical  and  stomatological  societies  of  Italy, 
at  Rome,  in  June  1925. 

“Redford  K.  Johnson  read  his  original  translation  (from  the  Latin)  of 
the  17th-century  parchment,  which  had  been  presented  to  the  Association 
by  Italian  medical  and  stomatological  societies  in  recognition  of  the  service 
rendered  by  the  Association  in  assisting  them  in  the  government-standardi¬ 
zation  of  medical  and  dental  curricula.” 

It  would  be  unfair  to  my  friends  in  the  A.  S.  A.,  and  to  others  in  the 
dental  profession  who  are  not  fully  conversant  with  these  matters, 
to  enter  into  a  detailed  discussion  about  the  parchment.  Informa¬ 
tion  regarding  the  ownership  and  possession  of  the  Italian  parchment 
was  discussed  before  {American  Dental  Surgeon^  July  1928,  pp.  379- 
380).  I  wish,  however,  to  reprint  a  letter  from  the  representatives 
of  Italian  stomatology,  dated  Rome  April  30,  1928,  addressed  to  the 
A.  S.  S.  (14): 

“To  the  First  Annual  Convention  of  the  American  Society  of  Stomatolo¬ 
gists,  New  York  University,  New  York  City — 

“The  Italian  Stomatologists  send  their  most  cordial  wishes  to  the  first 
Convention  of  the  American  Society  of  Stomatologists.  They  have  confi¬ 
dence  that  this  convention  will  edify  in  U.  S.  A.  the  basal  stone  for  Stoma¬ 
tology,  being  intended  with  the  purest  signification  of  a  medical  specialty  in 
the  teaching  curriculum  and  in  the  practical  career,  at  the  same  level  of  the 
other  medical  branches. 

“So  shall  end  the  ambiguity  created  until  now  by  American  Dentists  who, 
although  having  stomatological  ideals,  have  not  the  strength  and  the  cour¬ 
age  to  get  rid  of  the  power  of  the  commanding  autonomism. 

“The  Italian  Stomatologists,  who  consigned  one  day  to  Dr.  Alfred  J. 
Asgis,  American  pioneer  of  the  stomatological  ideal,  a  parchment  as  a 
banner,  to  encourage  him  for  the  struggle,  are  sure  that  the  victory  will 
soon  favor  the  stomatological  ideal  also  in  the  U.  S.  A. 
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“The  President  of  the  Italian  Stomatological  Federation, 

“(Signed)  Dottor  Spiro  Di  Menio. 

“The  President  of  the  Italian  Society  of  Dental  Teachers, 

“(Signed)  Prof.  Amedeo  Perna. 

“The  editor  of  ‘La  Stomatologia,’ 

“(Signed)  Arrigo  Piperno,  M.D.,  D.D.S. 

“The  Vice-President  of  the  International  Stomatological  Association, 
“(Signed)  Prof.  Dr.  G.  Coen-Cagli.” 

h.  American  Stomatological  Educational  Committee  for  Europe 

Considerable  opposition  to  the  stomatologic  movement  as  repre¬ 
sented  by  the  A.  S.  A.  was  evident.  The  lesson  from  Italy  was  also 
significant.  Announcement  was  made  (A.  S.  A.  Bulletin  No.  6)  of 
the  appointment  of  five  members,  four  dentists  and  one  physician, 
as  the  “American  Stomatological  Committee  for  Europe”  (82): 
(dentists)  Drs.  Alfred  J.  Asgis  (New  York  City)  Chairman,  Elmer 
E.  Chambers  (Warren,  Ohio),  Ferdearle  J.  Fischer  (Trenton,  N.  J.), 
John  L.  Kelly  (New  York  City),  and  (physician)  Philip  N.  Norman 
(New  York  City).  Only  three  members  of  the  Committee  went 
abroad  (83),  namely,  the  Chairman  and  Drs.  Chambers  and  Fischer, 
who  left  New  York  City  on  June  13,  1925,  together  with  Dr.  George 
W.  Mackenzie’s  class  in  otology  going  to  Vienna.  A  symposium  on 
“focal  infection  in  relation  to  the  specialties  of  medicine”  was  pre¬ 
sented  on  the  ship  to  the  class  by  Drs.  Asgis,  Mackenzie,  Fischer, 
Bayley,  and  Chambers.  The  Committee  visited  Paris  (84),  Rome 
(85),  Milan,  Berlin  (86),  and  Hamburg  (87).  From  Paris,  I  went  to 
Brussels  to  see  Dr.  Polet;  then  to  Antwerp,  to  confer  with  Dr.  Hilaire 
Allayes,  founder  of  the  A.  S.  I.,  regarding  the  admission  of  American 
dentists  without  the  “M.D.”  degree  to  membership  in  the  A.  S.  I. 
and  to  obtain  official  recognition  for  the  A.  S.  A.  Conferences  were 
also  held  in  Paris.  With  the  aid  of  Prof.  G.  Coen-Cagli  and 
others,  I  was  able  to  bring  about  the  necessary  reorganization  and 
modified  rulings.  Upon  my  return  from  Rome  I  attended  the  25th 
Belgian  Stomatologic  Congress.  A  special  meeting  was  arranged, 
where  I  planned  the  organization  of  the  “British  Stomatological  Asso¬ 
ciation”  (88,  89).  Dr.  Frankel’s  record,  “.  .  .  .  a  committee  of 
three  members  consisting  of  Dr.  Alfred  J.  Asgis,  New  York,  Dr. 
Ferdearle  J.  Fischer,  Trenton,  N.  J.,  and  Dr.  Elmer  E.  Chambers, 
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Warren,  Ohio,  visited  France,  Germany,  Italy,  Belgium,  and  Hun¬ 
gary,”  might  suitably  be  completely  modified  and  corrected  (90). 

c.  Affiliation  with  the  Association  Stomatologique  Internationale 

At  the  first  annual  meeting  of  the  A.  S.  A.,  held  at  the  New  York 
Academy  of  Medicine,  April  14, 1925,  the  relationship  of  the  American 
movement  to  the  international  movement  was  discussed  (91).  Up  to 
that  time,  the  Stomatological  Section  of  the  American  Medical 
Association,  headed  by  Talbot,  Rhein,  Brown,  and  others,  had  been 
officially  recognized  by  the  A.  S.  I.  as  the  stomatologic  representative 
in  America.  In  1907  about  forty-two  Americans  held  membership  in 
the  A.  S.  I.  Correspondence  was  begun  in  1925  with  the  A.  S.  I. 
and  has  been  continued  uninterruptedly  to  the  present  time.  The 
relationship  of  the  Stomatological  Section  of  the  A.  M.  A.  and  of 
its  officers  to  the  stomatologic  movement  in  America  and  the  A.  S. 
I.  was  dealt  with  before  (92).  The  admission  of  American  dentists 
in  the  A.  S.  I.  was  an  achievement  for  the  international  movement. 
The  A.  S.  A.  became  affiliated  with  the  A.  S.  I.  in  1925  (93),  but  was 
dropped  from  membership  in  1928  (94).  The  American  Society  of 
Stomatologists  (95)  has  been  the  official  American  representative 
in  the  A.  S.  I.  since  that  time. 

Without  the  additional  information  given  above,  the  implications 
in  Dr.  Frankel’s  statement,  “during  1924-25,  correspondence  with 
the  ‘Association  Stomatologique  Internationale’  was  conducted,” 
might  be  misleading. 

d.  Miscellaneous  activities 

I  need  only  mention  some  of  the  miscellaneous  activities  of  the 
A.  S.  A.  to  indicate  that  Dr.  Frankel  has  failed  to  show  an  under¬ 
standing  of  the  spirit  behind  the  stomatologic  movement  in  America. 
I  may  refer  to  my  founding  in  1925,  with  the  aid  of  some  friends  in 
the  A.  S.  A.,  the  Post-Graduate  Medical  School  of  Stomatology, 
which  was  chartered  by  the  University  of  the  State  of  New  York  (96). 
A  copy  of  the  charter  and  other  details  appear  in  my  “Pragmatic 
History”  {Oral  Topics,  July  1927,  p.  939).  The  following  dentists  and 
physicians,  besides  my  friend,  the  late  Dean  Holmes  C.  Jackson,  of 
the  New  York  University  Dental  School  who  was  to  take  charge  of 
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the  instruction  in  physiology  and  dietetics,  were  included  in  the  faculty; 
{dentists)  Drs.  Alfred  J.  Asgis,  Dean;  John  L.  Kelly,  Stanley  Slocum, 
and  Louis  Ottofy;  {physicians)  Drs.  I.  Henry  Alexander,  Byron  C. 
Darling,  Eugene  Frohlich,  Charles  Krumweide,  Harold  E.  B.  Pardee, 
William  H.  Park,  Laurence  D.  Redway,  Robert  H.  Rose,  George 
Reese  Satterlee,  George  W.  Wyeth,  Weston  D.  Bayley,  Joseph  Colt 
Bloodgood,  Henry  A.  Cotton,  John  W.  Draper,  George  W.  Mackenzie, 
Oliver  T.  Osborne,  Joseph  W.  Post,  and  William  G.  Shemeley.  I 
may  also  mention  my  organization  of  a  Mouth  Hygiene  Section  in 
the  American  Public  Health  Association  (97);  the  stomatologic 
educational  survey  (98);  my  preparation  of  the  stomatology  sym¬ 
posiums  in  the  Medical  Journal  and  Record  (99),  laying  the  foundation 
for  “stomatologic  literature  in  America”  (100). 

Dr.  Frankel’s  historical  sketch  of  the  A.  S.  A.  would  have  made  a 
valuable  record  as  an  “initial  contribution  to  the  Journal  of  Dental 
Research''  if  the  first  three  paragraphs  had  been  completely  omitted 
(101-110).  It  would  then  have  been  fair  to  all  concerned  to  make 
the  A.  S.  A.  “law”  on  the  pages  of  this  magazine.  Under  the  circum¬ 
stances,  I  should  recommend  to  those  physicians  and  dentists,  in¬ 
terested  in  the  A.  S.  A.  history.  Dr.  Oliver  T.  Osborne’s  advice  (111): 

“If  one  wishes  to  study  the  literature  on  stomatology,  including  pyorrhea 
and  toothbrushes,  one  may  obtain  booklets  giving  all  the  literature  by 
addressing  the  Stomatologic  Reference  Library,  124  East  Fortieth  Street, 
New  York  City.  These  booklets,  three  in  number,  have  been  compiled 
by  Dr.  Alfred  J.  Asgis.” 

IV.  STOMATOLOGISTS’  LEADERSHIP  OF  THE  STOMATO¬ 
LOGIC  MOVEMENT  IN  AMERICA 

Stomatologists  have  not  stopped  in  their  effort  to  make  it  generally 
known  that  the  American  Society  of  Stomatologists  is  the  leader  of 
the  stomatologic  movement.  Stomatologists  have  also  called  attention 
to  the  fact  that  whatever  program  the  A.  S.  A.  may  advocate,  it  is  an 
organization  “distinct”  and  “separate”  from  the  A.  S.  S.  An  official 
inquiry  was  addressed  to  President  Frankel  and  to  the  Secretary  of 
the  A.  S.  A.  for  a  definition  of  positions.  In  1927  Dr.  Alfred  Owre 
and  other  prominent  members  of  the  dental  profession  were  invited  to 
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join  the  A.  S.  S.,  with  our  program  well  defined.  Dr.  Alfred  Owre  w'as 
invited  to  join  the  A.  S.  S.  before  he  became  a  member  of  the  A.  S.  A., 
and  was  also  invited  recently  to  address  our  Society.  The  medical 
profession  especially  has  not  yet  had  the  opportunity  to  learn  of  the 
fundamental  difference  between  Dr.  Owre’s  “level-dentistry”  plan 
and  the  “stomatologic  plan.”  Stomatologists  recognize  the  “level 
plan”  as  an  autonomous  plan  with  a  “licensing”  feature  for  dental 
technicians  and  distinguish  this  plan  as  different  from  the  autonomist 
philosophy  of  a  unified  dental  profession  as  expressed  recently  by  Dr. 
William  J.  Gies  (112): 

“Dentistry  is  obviously  a  natural  division  of  medicine  (health  service), 
but  not  a  specialty  of  medical  practice.  Dental  schools  are  steadily  improv¬ 
ing  the  instruction  of  their  students  in  the  so-called  “medical”  sciences  and 
in  the  correlations  with  clinical  medicine,  in  an  earnest  endeavor,  with  the 
generous  help  of  medical  faculties,  to  make  dentistry  the  full  health-service 
equivalent  of  an  oral  specialty  of  medical  practice.  This  is  being  accom¬ 
plished  without  destroying  the  dental  profession  or  disorganizing  the  medical 
profession.  The  attainment  of  health-service  equivalence,  as  projected, 
would  give  to  the  patient  the  best  in  dental  practice  that  might  be  afforded 
under  any  other  professional  organization  or  auspices.  T his  is  the  essential 
consideration.  Meanwhile,  physicians,  although  generously  cooperating, 
are  leaving  to  the  dentists,  and  their  co-workers  in  the  basic  sciences,  the 
solution  of  problems  of  dental  practice  and  of  dental  education.  This  is 
plainly,  and  fairly,  as  it  should  be.  Dentists  may  be  expected  to  give  to 
their  profession  a  full  measure  of  devotion.” 

The  stomatologic  thesis  is  not  to  oppose  the  “unity  of  dentistry'” 
(113,  114).  The  contrary  is  true.  The  question  is  whether  under 
the  “autonomist  system”  it  is  possible  for  dentistry  to  become  “///e 
full  health-service  equivalent  of  an  oral  specialty  of  medical  practice.” 
Here  the  issues  are  clearly  defined.  But  stomatologists  strenuously 
object  to  the  tendency  of  certain  groups  outside  of  dentistry  to  con¬ 
fuse  these  issues.  The  following  is  a  characteristic  statement  to 
which  we  take  exception  (115): 

“Today  the  most  influential  leaders  in  dentistry  are  fighting  the  labora¬ 
tories’  cause,  many  of  them  going  farther  than  the  most  sanguine  technician 

ever  thought  of  going . Between  the  spectre  of  state  dentistry, 

panel  dentistry,  the  stomatology  movement,  the  increasing  demand  for  dental 
service  and  the  inability  of  the  profession  as  today  constituted  to  cope  with 
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this  demand,  the  keenest  minds  in  dentistry  are  analyzing  the  problem  and 

seeking  a  way  for  dentistry  to  clean  its  own  house . It  is  quite 

natural  that  the  technician  figures  rather  prominently  in  the  plans  of  these 

men . Probably  the  leader  of  this  school  of  thought  is  Dean  Owre, 

of  Columbia  University  Dental  School.  With  him  are  many  other  educators, 
stomatologists  and  prominent  prosthetists.”  (Italics  not  in  original.) 

At  a  meeting  last  year,  the  attention  of  the  A.  S.  I.  was  called  to  the 
mechanics’  movement  in  America  (116).  In  Italy,  it  will  be  noted, 
mechanics  do  not  practise  dentistry  although  there,  since  1892,  dentistry 
has  been  recognized  and  practised  as  a  medical  specialty.  While  in 
V’enice,  in  October  1930,  attending  the  19th  Italian  Stomatologic 
Congress  (117),  I  addressed  a  communication  to  the  office  of  the 
Laboratory  Technician,  in  New  York,  calling  attention  to  the  con¬ 
fusing  allusions  to  the  “stomatologic  movement.” 

We  deny  that  stomatologists  are  with  Dean  Owre  in  furthering  his 
“level-dentistry”  plan.  Perhaps  the  mechanics  are.  We  equally 
deny  that  there  is  any  way  to  make  dentistry  a  medical  specialty  other 
than  the  direct  way,  that  is,  according  to  the  stomatologic  program 
advocated  by  the  A.  S.  S.  It  is  high  time  that  the  profession  brought 
to  an  end  the  destructive  propaganda,  whether  by  mechanics,  dentists, 
or  physicians,  that  resorts  to  abuse  of  the  stomatologic  movement. 
Whatever  the  future  status  of  dentistry  may  be,  whether  as  a  medical 
specialty  or  an  autonomous  profession,  for  the  benefit  of  medical 
science  and  human  welfare  its  standard  should  not  be  lower  than  it 
is  today  (118).  In  this  spirit  of  striving  for  a  higher  standard  for 
dentistry,  Rudolph  Matas,  M.D.,  F.  A.  C.  S.,  President  of  the  Ameri¬ 
can  College  of  Surgeons,  in  an  address  on  January  19,  1927,  spoke  of 
the  “stomatologic  revolution”  in  American  dentistry  (119): 

“It  is  not  my  purpose  to  plunge  into  the  fiery  cauldron  that  has  been 
raging  in  this  country  between  the  stomatologists  and  the  autonomous 
odontologists.  .  .  .  Despite  its  ancient  lineage,  instead  of  peacefully  en¬ 
joying  its  heritage  and  venerable  traditions  the  dentistry  of  today  finds  itself 
in  the  throes  of  what  has  been  described  as  the  stomatologic  revolution.  .  .  . 
In  sr>eaking  of  the  relations  of  dentistry  to  medicine  which  is  my  appointed 
function  tonight,  we  might  as  well  start  by  saying  that  medicine  and  den¬ 
tistry  are  coeval  with  the  birth  of  man.” 

Z43  West  70th  Street 
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COMMENT  ON  THE  STATUS  OF  DENTISTRY^ 

W.  McKIM  MARRIOTT,  M.D. 

Dean,  School  of  Medicine,  Washington  University,  St.  Louis,  Mo. 

Dentistry  requires  no  “elevation”  in  order  to  become  a  specialty  of 
medicine.  It  is,  in  the  ultimate  analysis,  a  specialty  of  medicine 
because  the  teeth  are  parts  of  the  body,  and  the  dentist  is  concerned 
with  the  maintenance  of  health  and  normal  function  of  the  teeth.  In 
this  sense  it  is  as  much  of  a  specialty  as  surgery,  obstetrics,  or  oto¬ 
laryngology,  but  by  the  same  token  physical  education,  nursing,  and 
dietetics  might  also  be  considered  as  medical  specialties.  The  im¬ 
portant  question  at  issue  is  not  the  academic  one  of  nomenclature  or 
of  professional  degrees,  but  of  the  character  of  training  of  the  prac¬ 
titioner  in  the  specialty  concerned.  In  determining  upon  the  char¬ 
acter  of  training,  the  first  consideration  should  of  course  be  ultimate 
service  to  the  patient  who  will  be  treated  by  the  practitioner.  If  the 
accepted  course  of  training  of  dentists  as  at  present  carried  out  is 
inadequate  to  prepare  the  dental  practitioner  to  render  adequate 
service,  that  course  of  training  should  be  modified.  It  might  be 
argued  that  the  more  prolonged,  more  scientific  and  more  diversified 
the  course  of  training,  the  better  qualified  would  be  the  practitioner, 
but  at  the  same  time  it  must  be  realized  that  the  capacity  of  the  human 
brain  is  limited  and  that  life  is  short.  A  profession  which  requires  a 
course  of  training  which  is  too  greatly  out  of  proportion  to  the  ultimate 
returns  will  attract  but  few  individuals  to  its  ranks,  and  the  public  will 
suffer  from  a  dearth  of  adequate  service. 

*  A  letter  addressed  to  Dr.  B.  N.  Pippin,  of  the  Dental  School  of  Washington  Uni¬ 
versity,  in  response  to  a  circular  inquiry  regarding  “the  elevation  of  dentistry  to  a  standard 
whereby  it  could  be  recognized  as  a  specialty  of  medicine;”  and  also  on  the  question 
whether  “dentistry  should  be  considered  a  specialty  of  medicine,”  and  the  dental  and 
medical  curricula  “reorganized  to  bring  about  this  relation.”  Reprinted,  with  the 
author’s  consent,  from  pages  73-75  of  the  Proceedings  of  the  American  Association  of 
Dental  Schools,  Eighth  Annual  Meeting,  Memphis,  Tenn.,  March  23-25,  1931. — [Ed.\ 
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Most  of  the  specialties  which  are  generally  recognized  as  those  of 
medicine  are  of  such  nature  that  a  thorough  knowledge  of  the  bio¬ 
logical  sciences  and  of  general  medicine  is  required  for  their  successful 
prosecution,  and  it  is  therefore  wise  that  these  subjects  should  have  a 
place  in  the  course  of  training.  Dentistry  as  a  medical  specialty 
occupies  an  intermediate  position.  From  the  nature  of  the  case  the 
dental  specialist  does  not  have  need  for  all  that  now  comprises  the 
required  work  of  the  basal  medical  curriculum.  If  the  student  were 
to  take  all  of  the  required  courses  of  the  basal  medical  curriculum, 
he  w'ould  not  begin  his  practical  work  in  dentistry  until  late  in  his 
career.  Furthermore  he  would  not  retain  for  long  much  that  he  has 
studied,  for  what  is  not  used  is  quickly  forgotten. 

There  is  no  more  need  for  the  dental  student  considering  the  detailed 
anatomy  of  the  kidney  or  the  functional  physiology  of  the  heart  than 
there  is  for  the  medical  student  obtaining  practical  experience  in 
prosthetic  dentistry.  The  dental  student  will  actually  retain  more  and 
make  better  use  of  what  he  does  retain,  if  he  pursues  only  courses 
which  are  designed  especially  for  his  needs.  This  does  not  imply  that 
the  courses  designed  for  dental  students  should  be  of  any  lower  stand¬ 
ard  than  those  for  medical  students.  They  should,  however,  be 
different.  There  Is  no  very  good  reason  why  every  dentist  should  be  a 
trained  physician.  He  should,  it  is  true,  be  familiar  with  the  funda¬ 
mental  facts  concerning  nutrition  and  its  relationship  to  the  teeth. 
He  should  be  familiar  with  the  principles  of  bacteriology  and  the 
pathology  of  inflammation  and  the  special  pathology  of  teeth  and 
bones.  He  should  be  thoroughly  familiar  with  the  principles  of 
surgical  asepsis  and  the  interpretation  of  x-ray  pictures.  He  should 
know  something  about  those  general  diseases  which  bring  about  oral 
pathology.  These  fundamentals  and  a  few  others  he  will  make  use 
of  in  his  everyday  practice  of  dentistry.  Even  if  he  has  studied  more 
of  the  medical  sciences  and  of  medical  practice,  he  will  not  have  the 
opportunity  of  putting  the  knowledge  so  gained  into  sufficient  use  to 
remain  proficient.  He  will  do  better  to  consult  an  internist  when 
problems  arise  which  are  beyond  his  field  of  everyday  practice. 
Nothing  is  to  be  gained  by  converting  a  first-class  dentist  into  a 
mediocre  medical  practitioner. 
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In  view  of  the  foregoing  considerations,  I  do  not  believe  it  is  prac¬ 
tical  to  unify  the  dental  and  medical  curricula  so  as  to  provide  for  the 
same  training  of  dentists  and  physicians  during  any  considerable  part 
of  their  academic  careers.  No  very  good  purpose  would  be  served  by 
providing  the  same  training  during  the  first  two  years  of  the  pro¬ 
fessional  course  during  which  the  fundamental  biologic  sciences  are 
covered,  because  this  would  only  meet  the  situation  in  an  inadequate 
manner,  inasmuch  as  some  knowledge  of  clinical  medicine  is  of  equal 
importance  to  a  knowledge  of  the  medical  sciences.  It  is  difficult  to 
state  where  the  line  should  be  drawn,  for  the  dental  student  could 
probably  profit  by  about  one-third  of  the  work  ordinarily  comprised 
in  courses  in  the  fundamental  sciences  in  medical  schools  and  perhaps 
by  one-fourth  of  the  work  given  during  the  clinical  years.  If  he  were  re¬ 
quired  to  pursue  the  entire  medical  curriculum  with  the  exception  of  the 
specialties  and  were  permitted  to  substitute  practical  dental  work  for 
all  of  the  specialties,  there  would  not  be  sufficient  time  in  a  four-year 
course  for  him  to  attain  the  high  degree  of  technical  skill  and  manual 
dexterity  which  is  essential  to  the  practice  of  dentistry;  nor  would  he 
have  the  time  for  proper  consideration  of  purely  dental  subjects. 
This  would  inevitably  require  a  prolongation  of  the  dental  course  to  an 
impractical  length,  and  I  am  not  at  all  sure  that  the  ultimate  product 
of  such  a  course  of  training  would  be  superior. 

Dentistry  is  a  very  specialized  field  of  medicine  which  has  already 
been  elevated  to  a  standard  of  professional  excellence  entirely  com¬ 
parable  with  that  of  other  medical  specialties.  The  average  American 
dentist  is  at  least  as  well  qualified  to  render  adequate  service  in  his 
field  of  work  as  is  the  average  otolaryngologist,  ophthalmologist  or 
surgeon.  Dental  education  in  America  has  been  notably  effective,  and 
that  is  to  the  credit  of  the  profession.  There  is,  of  course,  always  room 
for  improvement  in  any  form  of  education,  but  changes  should  not 
be  made  at  the  expense  of  that  which  has  been  found  good  through 
long  practical  experience.  More  medical  science  and  more  clinical 
medicine,  or  preferably  better  science  and  better  clinical  medicine, 
might  be  introduced  into  the  dental  curriculum,  but  this  should  not 
be  done  at  the  expense  of  practical  dentistry.  Likewise,  the  medical 
curriculum  would  be  improved  by  the  introduction  of  courses  cover- 


810 


W.  McKIM  MARRIOTT 


ing  the  fundamental  aspects  of  dentistry.  I  am,  however,  entirely 
unconvinced  that  any  plan  for  the  unification  of  the  dental  and  medical 
curricula  would  result  in  the  training  of  better  qualified  dentists. 
Dentistry  is  a  profession  which  has  become  firmly  established  in  its 
own  right,  and  one  which  comprises  a  number  of  specialties.  It  would 
lose  much  by  becoming  a  minor  subdivision  of  medicine.  It  had 
best  retain  its  independence. 
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Quotations  on  the  Status  of  Dentistry  {continued^) 

It  is  almost  twenty  years  since  I  made  my  first  appearance  on  the  platform  at  a  meet¬ 
ing  of  dentists;  to  be  exact,  the  date  was  January  31, 1913.  At  that  time  I  challenged 
the  members  of  the  dental  profession,  and  told  them  that  the  next  great  step  in  medical 
progress  in  the  line  of  preventive  medicine  must  come  from  them.  I  am  happy  to  be 
able  to  say  that  they  have  done  their  part. — Charles  H.  Mayo,  M.D.,  F.A.C.S.,  D.P.H., 
LL.D.,  D.Sc.,  etc.:  Dental  Roster,  1931,  iv,  p.  24;  Aug.  29. 

In  a  time  of  stress,  between  three  and  four  thousand  dentists  journey  to  Paris  [Eighth 
International  Dental  Congress],  many  of  them  from  considerable  distances  and  at  great 
expense,  and  spend  one  week  examining  and  discussing  the  many  ramifications  of  their 

chosen  work . Three  thousand  dentists  from  all  over  the  world  do  not  journey 

great  distances  and  give  up  one  week  to  discuss  something  in  regard  to  which  they  have 
lost  all  hope,  and  in  regard  to  which  they  have  no  confidence  and  no  belief  in  a  future,  nor 
is  it  possible  for  any  activity  in  a  moribund  condition  to  be  responsible  for  su^  a 

programme  as  was  presented  in  Paris . The  recent  Congress  proves  conclusively 

that  power  to  progress  has  not  ceased  to  exist,  and  that  there  need  be  little  fear  for  the 
future  of  dentistry. — Editorial:  Dental  Magazine  and  Oral  Topics,  1931,  idviii,  p.  955; 
September. 

Important  Books  Received 

Practical  physiological  (biological)  chemistry.  By  Philip  B.  Hawk,  M.S.,  Ph.D.,  President 
of  the  Food  Research  Laboratories,  Inc.,  New  York  City,  and  Olap  Bergeih,  M.S.,  Ph.D.,  Associate 
Professor  of  Physiological  Chemistry,  University  of  Blmois,  College  of  Medicine,  Chicago,  Ill.  1931: 
pp.  929;  7^  X  in.;  287  illustrations;  $6.50.  P.  Blakiston’s  Son  and  Co.,  Inc.,  Philadelp^,  Pa. 

Annual  Report  (reprinted  papers)  of  the  Investigations  carried  out  under  the  supervision  of 
the  Therapeutic  Research  Committee,  Council  on  Pharmacy  and  Chemistry,  American  Medical 
Association:  vol.  xix,  1930.  1931:  pp.  447;  7|  x  4J  in.;  73  illustrations.  American  Medical  Associa¬ 
tion,  Chicago,  m. 

Studies  in  the  masticatory  movement  of  the  human  lower  jaw.  By  G.  Y.  Hildebsans,  L.D.S., 
Laborator  in  Prosthetics  and  Orthodontia,  Dental  Institute,  Royal  Caroline  Medico-Chirurgical  Insti¬ 
tute,  Stockholm,  Sweden.  1931:  pp.  190;  7  x  4i  in.;  206  illustrations.  Walter  de  Gruyter  and  Co., 
Berlin  and  Leipzig,  Germany. 

The  teetii  and  heal&.  By  J.  Sim  Wallace,  D.Sc.,  M.D.,  L.D.S.,  Lecturer  on  Preventive 
Dentistry,  King’s  College  Hospital;  formerly  Dental  Surgeon  and  Lecturer  on  Dental  Surgery  and 
Pathology,  London  Hospital.  1926:  pp.  214;  5J  x  3  in.;  8  illustrations;  3s.  6d.  net.  Faber  and  Gwyer, 
London,  England. 

Va^tions  in  the  form  of  the  jaws,  with  special  reference  to  their  etiology  and  their 
relation  to  the  occlusion  of  the  dental  arches.  By  J.  Snc  Wallace,  M.D.,  D.Sc.,  L.D.S., 
Lecturer  on  Preventive  Dentistry,  King’s  College  Hospital;  Uue  Dental  Surgeon  and  Lecturer  on  Dental 
Surgery  and  Patholo^,  London  Hospital.  The  Cartwright  Prize  Essay,  1930-1925,  1927:  pp.  265; 
6}  x  4  in.;  84  illustrations;  17s.  6d.  net.  Bailli&re,  TindaU  and  Cox,  London,  England. 

Studies  on  the  mineral  metabolism  during  pregnancy  and  lactation  and  its  bearing  on 
the  disposition  to  rickets  and  dental  carles.  By  &ksten  Utheim  Toverud,  M.D.,  and  Girc- 
TORM  ToveruDj  Ph.D.,  Department  of  Ph}^ology,  Dental  School  of  Norway,  Oslo,  Norway.  1931: 
pp.  137;  6|  X  4  in.;  34  illustrations.  Acta  Paediatrica,  Stockholm,  Sweden. 

Four  lectures  on  *‘the  aetiolo^  of  irregulaiity  and  malocclusion  of  the  teeth.’*  By  J. 
C.  Brash,  M.C.,  M.A.,  M.D.,  Univeraty  of  Birmingham.  With  an  Appe^ix  “concerning  orthodontic 
problems  and  their  solution.”  By  Miss  M.  L.  TiLDESLEy,  Research  Assistant,  Royal  College  of  Sur- 

Sions  Museum,  London.  1931:  pp.  274;  x  4f  in.;  195  iUustrations;  5s.  net.  Dental  Board  of  the 
nited  Kingdom,  London,  England. 

The  cause  of  mottled  enamel,  a  defect  of  human  teeth.  By  Margaret  Cammack  Smith  and 
Edith  M.  Lank,  Department  of  Nutrition,  and  H.  V.  Smith,  Department  of  Agricultural  Chemistry, 
College  of  Agriculture,  Agricultural  Eiroeriment  Station,  University  of  Arizona.  Technical  Bulletin 
No.  32:  June  10, 1931.  32;  7}  x  4}  m.;  7  illustrations.  University  of  Arizona,  Tucson,  Ariz. 

New  book  of  special  interest  to  dentists 

The  book  by  Maurice  William,  D.D.S.,  entitled  the  Social  Interpretation  of  History:  a  Refutation 
of  the  Marxian  Economic  Interpretation  of  History  (1921),  converted  Dr.  Sim  Yat-sen,  the  venerated 
l^er  of  the  Cleese  revolution,  from  a  pro-Marxian  to  an  anti-Marxian  philosophy.  Dr.  William’s 
book  has  l^en  discussed  in  this  Journal  as  “a  living  American  dentist’s  epochal  intellectual  contribution 
to  world  history”  (1931,  xi,  p.  497).  Dr.  William  has  completed  a  related  volume  entitled  "Sun  Yat-sen 
FeriiM  Communism:  New  Evidence  EstaMisking  China’s  Right  to  the  Support  of  Democratic  Nations.” 
u  will  contain  a  Foreword  by  Dr.  Ray  Lyman  Wilbur,  Secretary  of  the  Intenor.  The  new  book  by 
Dr.  William,  to  be  published  by  the  Williams  and  Wilkins  Co.,  Mt.  Royal  and  Guilford  Avenues,  Balti¬ 
more,  Md.,  will  soon  be  ready  for  distribution.  Subscriptions  may  be  sent  to  the  publisher. 
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I.  THE  VIEWPOINT  OF  THE  PHYSICIAN 

Harlow  Brooks,  M.D.,  F.A.C.P.,  New  York  City 

I  consider  myself  very  fortunate  to  have  been  asked  to  speak  to 
you  this  evening,  especially  on  the  subject  your  Committee  has  as¬ 
signed  to  me.  The  subject  is  one  in  which  I  am  very  much  interested 
and  which  suggests  much  for  the  future  advance  of  our  professions. 
Irrespective  of  what  you  and  I  may  think  or  wish,  I  believe  it  inevitable 
that  in  the  future  dentistry  must  be  considered  as  a  very  definite 
specialty  of  medicine.  There  are  very  many  of  us  who  consider  that 
this  has  already  been  accomplished  in  fact,  if  not  in  theory.  During 
my  war  experience  my  own  opinions  as  to  this  fact  were  crystalized 
definitely.  In  the  army,  in  the  time  of  stress,  dental  surgeons  often 
operated  on  a  much  wider  field  than  merely  the  buccal  cavity:  they 
gave  general  anesthetics,  did  surgical  dressings,  helped  in  the  treat¬ 
ment  of  pneumonia  and  other  strictly  medical  conditions^ — and,  at 
least  in  my  observation,  rarely  otherwise  than  most  willingly  and 
successfully.  Now,  in  my  regular  service,  I  receive  many  helpful  sug¬ 
gestions  from  my  dental  colleagues,  involving  often  a  breadth  of 
thought  and  vision  extending  far  beyond  the  buccal  cavity,  or  strictly 
dental  problems,  if  by  such  you  understand  matters  having  to  do 
only  with  the  teeth. 

‘  Presented  at  a  meeting  of  the  New  York  Academy  of  Dentistry,  Yale  Club,  New 
York  City,  January  22,  1931. 
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The  chief  obstacle  to  the  immediate  consummation  of  a  union  of 
the  two  professions  lies  in  the  overcrowded  curriculum  for  the  dental 
undergraduate  student  and  also  for  the  medical.  If  we  are  to  have 
either  the  young  physician  or  the  young  dentist,  we  should  not  require 
him  to  spend  more  years  in  undergraduate  study.  If  we  are  to  have 
competent  specialists,  either  in  medicine  or  in  dentistry,  we  must 
get  our  undergraduate  at  his  clinical  work  earlier,  not  later;  nor  may 
we  subtract  from  the  preparatory  college  years,  if  we  are  still  to  be 
classed  as  educated  and  broad  professions.  Personally  I  see  no  reason 
why  either  undergraduate  dentist  or  physician  may  not  put  in  more 
intensive  and  consecutive  months  of  undergraduate  study.  The  months 
now  given  to  vacation  could  be  very  well  utilized  for  clinical  and 
technical  instruction,  without  harming  the  young  student  any  more 
than  he  will  be  harmed  in  his  early  years  of  practice,  when  he  is  expected 
to  put  in,  at  least  during  his  youth,  twelve  months  yearly,  four  weeks 
monthly,  and  very  often  seven  days  and  a  good  many  nights  weekly 
in  his  practice.  Intensive  medical  study  may  probably  not  be  in¬ 
creased  advantageously,  but  technical  work  may.  The  use  of  instru¬ 
ments,  physical  diagnosis,  and  much  laboratory  work  can  be  well  done 
during  the  summer  months— if  we  do  not  consider  the  sensitivity  of 
faculties;  and  why  should  we,  when  so  many  young  men  are  anxious 
for  the  opportunity  of  teaching? 

There  is  quite  as  much  necessity  for  the  dentist  to  know  his  general 
biology,  pathology,  bacteriology  and  physiology  as  for  the  nose  and 
throat  specialist,  or  for  the  ophthalmologist.  On  the  other  hand,  as 
a  physician  I  am  quite  willing  to  confess  that  I  know  very  little,  where 
I  should  know  a  good  deal,  as  to  the  physiology  of  the  upper  digestive 
tract,  of  mastication,  and  even  of  buccal  disease.  I  wonder  how  many 
gastro-enterologists  are  really  competent  to  appreciate  the  full  impor¬ 
tance  of  the  first  phase  of  the  digestive  problem.  Not  that  I  would 
have  the  physician  practise  dentistry;  far  from  it.  But  I  would  have 
him  appreciate  its  need;  perhaps  to  know  something  of  its  limitations, 
as  I  would  have  the  dentist  recognize  that  there  are  many  other  sources 
of  infection  besides  those  of  the  mouth,  and  many  other  causes  of  pain 
in  the  mandibles  than  diseased  teeth.  I  would  have,  what  is  rapidly 
coming  about,  a  better  cooperation  between  dentist  and  physician,  so 
that  the  numerous  border-line  conditions  would  be  treated  by  them 
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in  a  more  satisfactory  and  conclusive  manner.  For  the  relief  of  both 
the  dentist  and  the  physician,  I  would  have  resort  to  technicians  to 
a  far  greater  degree  than  at  present.  I  should  not  permit  a  physician 
to  devote  all  his  time  to  the  routine  examination  of  blood  and  urine, 
either  of  w’hich  can  be  done  as  well  if  not  better  by  a  trained  chemist 
or  biologist.  I  would  unload  much  of  the  work  of  the  dental  laboratory, 
of  the  x-ray  room  and  the  like,  on  technicians,  as  we  are  rapidly  com¬ 
ing  to  do  as  a  matter  of  fact.  But  I  hasten  to  say  that  I  should  not 
permit  diagnosis  or  prescribing  by  technicians — no  more  than  we  do 
from  the  pharmacist,  whose  relationship  to  medicine  and  dentistry  is 
precisely  like  that  we  would  detail  to  technicians,  physicists,  chemists, 
biologists  and  the  like. 

But  these  are  evolutionary  problems  that  time  will  solve.  You  and 
I  are  more  interested  in  those  avenues  of  immediate  need  in  which 
we  may  unitedly  work  to  the  better  advantage  of  our  patient  and  our 
public.  I  have  been  asked  to  consider  especially  the  problem  of  the 
relation  of  dental  to  general  infections.  Had  this  subject  done  no 
more  than  to  show  both  the  dentist  and  the  physician  their  mutual 
need  for  one  another,  it  would  have  been  well  worth  the  study  given 
to  it. 

Incredible  as  it  may  seem,  I  have  heard  it  stated  by  some  that 
dental  infections  are  the  most  common  cause  of  general  disease,  and 
of  many  special  diseases  ranging  from  poliomyelitis  and  insanity  to 
urethritis  and  tuberculosis.  Nearly  all  of  these  fanatics — and  some 
are  fanatics  to  almost  a  homicidal  degree^ — are,  I  am  very  sorry  to  say, 
members  of  the  medical  profession.  A  few  dentists  have  also  caught 
the  infection,  or  at  least  have  consented  to  be  the  unthinking  ex¬ 
ponents  of  this  perfectly  silly  and  illogical  theory.  The  cure  for  all 
these  various  diseases,  prescribed  by  these  enthusiasts,  is:  “pull  the 
teeth.”  And  some  of  you  have  pulled  the  teeth.  More  of  you  have 
retorted,  I  am  glad  to  say,  with  the  question:  “Why?”  Many  of 
you  have  wisely  refused,  unless  it  could  be  shown  with  a  reasonable 
degree  of  certainty  that  there  was  a  direct  and  certain  relationship 
between  dental  infection  and  the  general  infection  present  in  any 
specific  case.  For  you  to  obey  unthinkingly  the  direction  of  the 
physician  in  this  respect  would  be  about  as  logical  as  for  you  to  suggest 
euthanasia  to  the  physician  for  the  treatment  of  dental  caries,  or 
amputation  of  the  penis  for  male  gonorrhoea. 
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Let  US  come  dowm  to  reason  in  the  study  of  this  matter.  There  is 
no  question  whatever  that  certain  general  infections  do  originate  from 
dental  infections.  In  all  probability  occasional  cases  of  endocarditis 
do  so  originate.  Cases  of  arthritis  are  undoubtedly  due  to  such  a 
source.  But  only  the  acephalic  can  assume  that  all  cases  of  arthritis 
so  arise,  or  that  all  endocarditis  is  of  such  origin.  Physicians  addicted 
to  this  one-celled  reasoning  forget  the  fact  that  we  also  know  that 
very  many  general  infections  originate  from  various  other  occult  foci, 
notably  from  the  gall  bladder;  breaks  in  the  continuity  of  the  mucosa 
of  the  mouth,  esophagus,  stomach,  small  intestine,  colon,  sigmoid, 
and  anus;  the  vast  area  of  the  skin;  the  urethra,  prostate,  or  uterus; 
the  vast  extent  of  the  respiratory  tract,  especially  from  the  nasal 
mucosa  and  its  wide  and  complicated  extensions  in  the  sinuses;  etc. 
I  admit  that,  dental  infection  having  been  shown  to  exist,  it  may  be 
a  possible  cause  of  certain  general  infections  by  the  streptococcus 
group,  provided  that  specific  infections  such  as  scarlet  fever,  tonsilitis, 
and  the  like,  known  to  originate  most  commonly  from  throat  inocu¬ 
lations  are  eliminated,  and  also  when  the  other  frequent  avenues  of 
focal  entrance  have  been  equally  considered  and  eliminated.  When, 
however,  no  dental  infection  can  be  detected  by  the  dentist — not  by 
the  unspecialized  and  unqualified  physician—  1  deny  the  right  of  the 
physician  to  demand  from  the  dentist  the  sacrifice  of  a  tooth  or  teeth 
believed  by  the  dentist  to  be  sound.  X-ray  diagnosis  in  dental  in¬ 
fections,  we  must  recall,  is  no  more  accurate  than  in  any  other  field 
when  unconfirmed  by  clinical  findings. 

I'he  relief  of  an  arthritis,  or  of  a  tuberculosis,  or  the  repair  of  a 
poliomyelitic  paralysis,  after  an  extraction,  does  not  prove  its  de¬ 
pendence  on  that  dental  infection  any  more  than  does  the  relief  of 
an  arthritis,  or  of  a  hysteria,  or  of  a  neurosis,  under  osteopathy  or 
Christian  Science,  prove  their  therapeutic  value.  The  influence  of 
the  human  mind  on  all  disease  processes,  notably  on  some  and  in 
certain  types  of  individuals,  is  too  well  known  to  permit  us  to  reason 
from  effect  to  cause  in  so  loose  a  manner.  4'he  claims  of  all  kinds  of 
quackery  are  as  well  proven  and  as  logical  in  many  instances  as  the 
cure  of  general  disease  from  the  extraction  of  an  apparently  unhealthy 
tooth.  Neither  are  we  justified  in  concluding,  when  an  organism, 
sometimes  pathological  in  its  action,  is  discovered  in  cultures  from 
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the  questionable  tooth,  that  this  organism  is  really  doing  harm,  unless 
we  can  also  show  that  the  diseased  general  focus  has  a  similar  or¬ 
ganism.  Even  then,  we  must  recall  that  many  dental  infections  are 
secondary  to  general  infection,  and  not  primarily  causative,  just  as 
are  the  petechiae  in  subacute  endocarditis,  and  so  on.  It  is  a  well 
recognized  fact  in  pathology  that  in  most  instances  the  elimination 
of  the  primary  infected  focus  relieves,  and  may  even  remove  or  cure, 
the  secondary  process  it  originates.  This  is  not  however  infallible, 
as  in  many  cases  of  anthrax,  syphilis,  glanders,  etc.  What  then  must 
be  our  procedure?  I  am  in  complete  agreement  with  the  idea  that 
where  an  infectious  process  is  present,  and  the  apparent  point  of 
entrance  unknown,  a  dental  examination  and  report  are  called  for, 
not  merely  an  x-ray  report,  nor  the  opinion  of  a  physician  familiar 
only  with  x-ray  findings,  but  the  judgment  of  a  dentist  competent  to 
make  such  a  diagnosis.  I  know  few  physicians  who  are,  but  there 
may  be  some.  Now  it  so  happens  that  the  lymph  nodes  nearest  the 
point  of  primary  infection  are  usually  first  to  be  enlarged  in  any  in¬ 
fectious  process  that  extends  through  the  lymphatics,  as  most  strep¬ 
tococcal  infections  do.  The  presence  or  absence  of  such  enlarged 
lymph  nodes  should  then  be  of  the  same  value  to  you,  in  your  diagnosis 
of  the  probable  relation  of  a  general  infection  to  a  possible  dental  source, 
as  is  an  enlarged  inguinal  node  to  the  gynecologist  in  the  diagnosis 
of  a  salpingitis  or  vaginitis.  I  do  not  need  to  tell  you  as  dentists  of 
the  signs  that  the  tooth  and  gum  manifest  in  most  instances  of  true 
dental  infection.  The  x-ray  findings  are  of  tremendous  assistance 
beyond  doubt,  especially  in  a  positive  direction,  but  not  necessarily 
in  a  negative  way.  We  in  clinical  medicine  rarely  accept  as  final  an 
x-ray  diagnosis;  we  accept  it  only  when  confirmed  by  other  clinical 
indications.  Capable  and  learned  dentists  have  told  me  that  they 
feel  the  same  way  toward  the  x-ray  diagnosis  of  dental  infections. 

Thus  far  I  have  said  in  brief  that,  before  we  are  justified  from  the 
physician’s  standpoint  of  suspecting  a  dental  infection  as  responsible 
for  general  infection,  we  must  eliminate  other  and  nearer  probable 
sources  of  infection  so  far  as  history  and  careful  physical  examina¬ 
tion  indicate.  If  symptoms  or  signs,  however,  pointed  to  a  probable 
dental  source,  I  should  cut  short  my  search  and  look  for  the  enlarged 
adjacent  lymph  nodes  for  example.  I  should  then  refer  my  patient, 
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a  brief  history  of  the  case  and  with  a  citation  of  my  suspicions, 
to  a  competent  dentist.  I  should  expect  him  to  make  a  careful  and 
unbiased  examination,  including  the  use  of  the  x-ray,  and  would  com¬ 
pare  his  opinion  as  to  its  indications  with  those  of  the  x-ray  man  and 
his  dental  consultant.  I  should  then  consider  that  I  had  done  my 
best  for  the  patient,  except  that  I  should  ask  of  the  dentist  his  opinion 
as  a  dentist  on  what  should  follow  in  the  way  of  treatment.  As  a 
physician  I  have  no  authority  or  justification  to  prescribe  the  charac¬ 
ter  or  time  of  dental  treatment.  That  must  come  from  the  dentist. 

I  believe,  how'ever,  that  my  patient  has  the  right  to  demand  of  me 
that  I  acquaint  the  dentist  fully  with  the  medical  aspects  of  the 
case.  If  the  patient  is  anemic,  malnourished,  the  subject  of  blood 
dyscrasiae,  such  as  hemophilia  or  purpura,  as  is  often  the  case,  the 
dentist  has  a  right  to  know  it;  and  the  patient’s  rights  are  grossly 
transgressed  if  I  do  not  so  inform  him.  If  the  state  of  the  patient,  or 
independent  or  concurrent  diseases,  are  such  as  to  make  a  dental 
impairment  a  grave  matter  in  his  prognosis,  that  also  I  should  tell  the 
dentist.  He  then,  being  in  possession  of  all  the  known  essentials  of 
the  case,  must  decide  what  shall  be  done  in  a  dental  way. 

Radical,  indiscreet,  untimely,  and,  worst  of  all,  unnecessary  ex¬ 
tractions  are  far  less  likely  to  take  place  when  the  dentist  is  left  to 
his  own  discretion  as  to  the  treatment  in  such  instances.  In  a  good 
number  of  instances,  I  have  seen  death  follow  extractions  in  leukemia, 
in  pernicious  anemia,  in  hemophilia,  and  even  in  grave  secondary  ane¬ 
mias.  I  have  seen  cases  of  pulmonary  or  generalized  tuberculosis,  or 
pernicious  anemia,  malignance,  and  the  like,  date  their  decadence  from 
untimely,  unwise,  or  wholesale  dental  extractions.  I  feel  that  there 
are  many  instances  of  general  disease,  even  when  complicated  by 
dental  infections,  in  which  radical  dentistry  is  most  unwise.  How 
could  it  be  otherwise  when,  for  many  years,  I  have  been  responsible 
for  a  service  in  the  City  Hospital  and  in  Bellevue  Hospital,  where  a 
high  percentage  of  the  patients  admitted  suffer  from  dental  infections 
of  one  sort  or  another.  I  have  always  been  one  of  those  most  anxious 
to  welcome  the  attending  and  consulting  dentists  to  my  wards. 

In  brief;  I  believe  that,  in  the  matter  of  dental  infections  in  their 
relationship  to  general  disease,  full  cooperation  of  the  physician  and 
dentist  is  most  strikingly  indicated.  I  believe  however  that  the 
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physician  must  be  most  careful  not  to  err  in  suggesting,  to  the  quali¬ 
fied  dentist,  a  diagnosis  and  possibly  a  treatment  he  is  not  competent 
to  suggest,  unless  the  physician  also  has  enjoyed  a  dental  training 
and  experience.  It  is  very  unfortunate  that  clinical  science,  and 
therapeutics  particularly,  advance  by  exaggerations.  It  is  so  easy  to 
“pass  the  buck”  and,  because  a  subject  is  popular  and  the  patient  sub¬ 
mits  more  willingly  to  the  new  and  popular,  to  jump  to  illogical  con¬ 
clusions.  Happily  both  professions  are  coming  to  a  more  sane  and 
correct  understanding  of  the  relation  of  dental  infection  to  general 
disease,  and  of  the  role  that  we  should  mutually  play  in  its  diagnosis 
and  management.  Many  other  subjects  require  our  united  study  and 
judgment.  The  more  frequently  we  come  together  in  such  problems 
and  contacts,  the  better  for  both  professions,  and  for  our  patients. 

To  revert  now  to  the  main  question :  cooperation  between  physician 
and  dentist.  There  are  very  few  branches  of  medicine  in  which  dental 
problems  may  not  arise,  and  in  which  discreet  dental  judgment  is 
not  of  value.  Signal  illustrations  of  our  mutual  dependence  and  of 
the  greater  benefit  we  may  give  to  our  clientele,  by  the  mutual  con¬ 
sideration  of  clinical  problems,  are  seen  notably  in  reconstructive 
surgery,  particularly  of  the  head,  orthopedics,  pediatrics,  gastro- 
enterolog>%  and  metabolic  disorders  of  all  sorts.  Even  in  a  field  ap¬ 
parently  so  foreign  to  dental  interests  as  obstetrics,  dental  problems 
appear:  the  rapid  deterioration  of  the  teeth  of  the  pregnant  woman 
during  the  months  of  gestation,  the  dietetic  and  metabolic  problems 
having  to  do  with  the  proper  development  of  the  teeth  of  the  fetus, 
and  so  on.  \'et  I  cannot  conceive  of  any  dentist  becoming  so  interested 
in  the  problems  of  obstetrics  that  he  should  wish  to  visit  as  a  routine 
the  sessions  of  the  New  York  Obstetrical  Society  any  more  than  I 
should  be  interested  in  them  as  an  internist,  although  obviously  many 
phases  of  the  obstetric  field  are  of  keen  interest  and  imj)ortance  to  me, 
cardio-vascular  disease  in  particular.  Similarly  in  most  of  the  other 
branches  of  medicine,  we  can  hardly  hope,  even  if  it  be  desirable,  that 
all  dentists  and  all  physicians  should  mutually  attend  the  same 
meetings.  In  my  opinion  the  best  interests  of  both  professions  are 
not  in  the  line  of  mutual  meeting-attendance.  Rather  it  is  only  the 
unusual  general  meeting  or  convention  that  is  valuable  equally  to 
both  types  of  practitioners.  It  is  chielly  when  the  iliscussion  of 
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border-line  problems  is  under  argument  that  this  mutual  meeting 
is  profitable.  There  is,  however,  one  large  field  in  which  both  groups 
should  be  mutually  interested  and  actively  concerned.  It  is  in  the 
wide  district  of  the  basic  sciences,  in  which  scientific  medicine  and 
dentistry  are  mutually  founded .  Both  professions  are  dependent  upon 
and  concerned  in  the  problems  of  pathology,  biochemistry,  biology, 
and  especially  in  physiology.  I  know  that  the  advance  of  these 
sciences  would  be  greatly  accelerated,  if  dentists  attended  and 
participated  in  meetings  in  these  fields  as  freely  and  generally  as 
physicians  do.  The  ambitious  dentist  should  be  as  keenly  interested 
in  such  societies  as  physicians  are.  How  many  of  you  are  members 
of  the  Society  for  Experimental  Biology  and  Medicine?  Yet  I  am 
certain  that  you  would  find  the  meetings  of  this  society,  cited  for 
example  only,  as  profitable  as  I  find  them  to  be. 

The  unity  of  our  professions,  which  I  have  already  prophesied  as 
rapidly  taking  place,  could  be  more  speedily  accomplished  and  consum¬ 
mated  by  efforts  in  this  general  direction.  I  believe  that  the  technical 
methods  of  our  work,  which  must  always  be  very  widely  at  variance 
— precisely  as  is  the  case  with  surgery,  nose,  throat  and  ear  depart¬ 
ments,  neurology,  gynecology,  opthalmology — should  be  acquired  in 
hospital  service  after  graduation  from  the  professional  schools,  and 
during  the  summer  vacations,  which,  from  the  standpoint  of  the  under¬ 
graduate  student,  is  time  now  largely  wasted.  It  is  economically  im¬ 
possible  and  undesirable  for  either  profession  to  increase  the  duration 
of  the  undergraduate  work.  In  that  event  we  should  lose  for  our 
younger  members  the  possibility  of  economic  independence,  and  for 
our  professions  the  necessary  verve  and  stimulation  that  are  chiefly 
derived  from  our  young  and  more  aggressive  members.  If  our  work 
is  to  continue  to  advance  we  may  not  depend  solely  on  the  efforts  of 
those  altruistic  men  who  derive  their  income  from  other  than  their 
own  efforts.  Little  has  been  accomplished  in  either  medicine  or 
dentistry  from  the  labor  of  the  amateur  or  dilettante.  Two  sources  of 
origin  have  given  us  what  we  have  in  medical  and  dental  science,  the 
researches  of  pure  science  and  those  of  the  agressive,  ambitious,  and 
not  too  old  clinical  practitioner.  Let  us  then  unify  our  work  and  our 
professions  by  a  common  study  of  the  problems  of  basic  pure  science, 
and  also,  by  a  sharp  division  as  in  the  past  in  technical  training  and 
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practice,  with  mutual  study  and  frequent  discussion  of  the  many 
border-line  conditions  with  which  both  professions  are  concerned,  not 
as  members  of  different  professions  but  as  specialized  yet  mutually 
dependent  members  of  one. 

II.  THE  viewpoint  OF  THE  DENTIST 
Alfred  S.  Walker,  D.D.S.,  F.A.C.D.,  New  York  City 

At  the  outset  I  shall  take  it  for  granted  that  there  is  general  agree¬ 
ment  on  the  part  of  both  physicians  and  dentists  to  the  effect  that 
disease  in  the  mouth,  especially  infection,  plays  an  important  part 
in  the  causation  and  progress  of  many  systemic  diseases.  We  may 
also  agree  that  the  influence  of  the  general  health  on  the  condition  of 
the  teeth  and  their  surrounding  structures  is  potent.  Dentistry  ap¬ 
proaches  this  dual  problem  with  the  realization  that  the  dental  pro¬ 
fession  has  something  to  contribute  to  the  general  health  of  the  com¬ 
munity,  and  also  that  it  is  dependent  to  a  considerable  extent  for 
the  success  of  its  labors  in  its  own  field  upon  factors  that  originate  in 
general  health.  Dental  service,  considered  by  itself,  presents  a  major 
problem  from  the  standpoint  of  human  need  and  also  from  the  stand¬ 
point  of  economics.  When  I  say  economics,  I  refer  not  alone  to  the 
problems  the  individual  dentist  must  solve  in  his  efforts  to  earn  a 
reasonable  income,  but  also  to  the  problem  of  the  economics  of  den¬ 
tistry  from  the  standpoint  of  the  community.  I  emphasize  com¬ 
munity  here,  rather  than  the  individual  patient,  for  the  reason  that 
I  wish  to  call  attention  among  other  things  to  the  needs  of  the  com¬ 
munity  from  both  medical  and  dental  standpoints. 

I  may,  perhaps,  most  effectively  bring  out  the  point  I  wish  to  make 
by  calling  attention  to  the  methods  by  which  general  disease  in  a 
community  is  controlled.  Not  only  are  individual  patients  serv^ed 
by  individual  physicians,  and  by  hospital  service  made  available  when 
needed  under  what  is  essentially  group  medical  practice,  but  in  the 
preventive  field  health-measures  are  also  applied  on  a  very  broad 
scale.  We  have,  for  instance,  control  of  water  supply,  disposal  of 
sewage,  etc.,  housing  regulations  and  other  measures  applied  en  masse 
rather  than  to  the  individual.  Also,  in  the  case  of  diseases  like  small¬ 
pox,  diphtheria,  etc.,  a  high  percentage  of  prevention  is  attained  by 
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a  simple  inoculation  of  the  individual.  Dentistry  does  not  offer  any¬ 
thing  comparable  to  this,  nor  have  we  any  formula  which,  even  if  it 
could  be  put  into  effect,  would  be  likely  to  control  dental  disease  in 
a  comparable  manner.  Even  when  we  compare  the  service  of  the 
individual  dentist  and  individual  physician  to  their  patients,  we  see 
a  wide  discrepancy  on  the  basis  of  the  time  required  by  each  to  serve 
the  patient.  The  physician  is  consulted  by  his  patient,  and  after 
studying  the  case  he  makes  a  diagnosis  and  prescribes  treatment.  Here 
his  personal  service  stops  for  the  time  being,  and  the  patient  applies 
the  treatment  or  is  cared  for  by  a  nurse.  Even  in  the  latter  case  the 
processes  of  repair  are  going  on  in  the  patient’s  own  system  without 
direct  outside  intervention.  On  the  other  hand,  when  a  patient  con¬ 
sults  a  dentist,  the  dentist  must,  after  making  his  examination  and 
diagnosis,  carry  on  the  entire  treatment  which  he  has  prescribed.  It 
will  be  readily  seen  that  the  number  of  patients  who  can  have  their 
mouths  put  in  order  by  one  dentist  is  much  smaller  than  the  number 
who  can  be  given  complete  health  treatment  by  one  physician.  In 
this  connection  it  may  be  of  interest  to  cite  some  figures  obtained  as 
a  result  of  examinations  of  members  of  the  Boys  Club  of  New  York 
by  senior  students  from  the  New  York  University  School  of  Dentistry: 
^‘Report  dated  December  30,  1930 — 178  boys  between  the  ages  of  12 
and  17  were  examined  in  five  examination  periods.  In  this  group  of 
boys — 98  had  abnormal  occlusion.  Of  the  first  permanent  molars,  121 
were  missing;  310  had  cavities  to  be  filled,  and  70  were  in  such  an 
advanced  state  of  carious  disintegration  that  extraction  was  indicated. 
Of  the  second  permanent  molars,  7  were  missing,  some  of  which  had 
probably  been  extracted;  301  had  cavities  to  be  filled,  and  9  were  in 
such  an  advanced  state  of  carious  disintegration  that  extraction  was 
indicated.  There  were  46  miscellaneous  teeth  missing;  329  had  cavities 
to  be  filled  and  57  were  in  such  a  condition  as  to  indicate  the  necessity 
of  extraction.”  We  have  here,  in  an  unselected  group  of  a  total  of 
178  boys,  940  cavities  to  be  filled,  136  permanent  teeth  to  be  extracted, 
and  174  permanent  teeth  missing,  most  of  which  no  doubt  had  been 
removed. 

In  estimating  the  time  required  to  serve  these  boys,  we  find  that  a 
minimum  of  554  chair-hours  are  required  for  prophylaxis  and  cavity 
filling  alone.  In  addition  to  this,  98  boys  are  already  afflicted  with 


cooperation:  physician  and  dentist 


821 


abnormal  occlusion;  and,  in  view  of  the  recently  removed  permanent 
teeth  and  those  to  be  extracted,  there  is  a  considerable  additional 
number  of  occlusal  abnormalities.  It  would  be  difficult  to  estimate 
even  approximately  the  time  required  for  the  orthodontia  and  re¬ 
placement  that  would  take  these  boys  out  of  the  crippled  class.  For 
the  orthodontia,  on  a  basis  of  20  hours  per  year  per  boy  for  a  two-and- 
one-half-year  period,  a  total  of  4900  hours  is  a  conservative  estimate. 
This  includes  laboratory  time.  To  this  must  be  added  the  time  re¬ 
quired  for  replacement,  which  is  difficult  to  estimate  but  which  would 
easily  account  for  another  1500  hours.  This  brings  the  total  up  to 
6900  hours,  to  the  cost  of  which  must  be  added  the  expense  of  material. 
This,  you  will  agree,  presents  a  staggering  problem  not  alone  as  applied 
to  those  whom  the  report  covers,  but  to  the  hundreds  of  thousands 
throughout  the  land  who  are  in  the  same  predicament.  Lest  it  be 
thought  that  we  have  been  considering  an  unusual  group;  or  that  un¬ 
usual  dental  conditions  are  to  be  found  in  the  city,  consider  a  report 
of  the  Locust  Valley,  Long  Island,  School.  This  report  carries  in¬ 
formation  obtained  at  the  examinations  of  580  children,  December 
8  to  19,  1930.  Of  the  total  number,  451  (77.7  percent)  were  in  what 
the  examiner  terms  “Class  1” — cases  in  which  there  are  teeth  with 
dead  pulps,  abscessed  teeth,  teeth  with  caries  penetrating  to  the  pulp, 
or  well  advanced  toward  that  condition;  99  (17  percent)  had  teeth — 
Class  2 — affected  with  “superficial”  caries;  in  258  (44.48  percent)  the 
teeth — Class  3 — required  orthodontic  treatment;  in  31  (5.3  percent) 
the  teeth — Class  4 — were  considered  in  good  condition.  A  single 
mouth,  according  to  this  classification,  might  present  both  the  Class 
1  and  Class  3,  or  Class  2  and  Class  3  conditions;  that  is,  it  might  have 
either  deep  or  superficial  caries  and  also  require  orthodontic  treatment. 

It  will  be  agreed  by  experienced  dentists  that  these  figures  represent 
the  average  dental  needs  of  city  and  country  children  of  these  ages 
and  economic  levels.  They  indicate  graphically  the  tremendous 
chair-hour  requirement  in  community  dental-service.  If  we  were 
to  make  a  serious  effort  to  bring  dental  service  in  the  community  up 
to  the  level  of  medical  service,  as  regards  the  number  of  patients 
served,  it  would  be  necessary  to  have  more  dentists  than  physicians 
instead  of  more  physicians  than  dentists,  as  is  now  the  case.  Even 
the  application  of  a  comprehensive  program,  beginning  treatment  on 
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the  very  young  child  and  thus  minimizing  dental  disease  to  the  utmost, 
would  not  appreciably  alter  the  needed  ratio  of  dentists  to  physicians, 
WTien  we  consider  the  relationship  of  medicine  and  dentistry  in  the 
prevention  of  disease,  we  must  view  it  from  two  aspects.  Perhaps 
the  most  interesting  one  is  that  which  is  concerned  with  the  protection 
of  general  health  by  means  of  maintaining  health  in  the  mouth  or  by 
the  correction  of  disease  therein.  In  this  phase  of  the  problem  we 
see  perhaps  the  most  important  need  for  the  cooperation  of  physicians 
and  dentists.  There  comes  first  to  mind  the  “focal  infection”  problem. 
We  are  agreed  that  infection  in  the  mouth  may  seriously  involve  the 
health  of  the  patient,  but  when  we  apply  this  principle  we  find  many 
points  on  which  agreement  is  not  so  readily  reached.  The  physician 
may  be  uncertain  as  to  whether  a  given  disease  condition  is  actually 
being  caused  by  focal  infection.  Unless  he  expresses  a  clean-cut 
conviction  that  such  is  the  case,  the  dentist  may  have  difficulty  in 
deciding  what  procedure  he  shall  carry  out  in  the  mouth.  But,  even 
when  the  diagnosis  of  focal  infection  is  definitely  made,  the  dentist 
may  have  very  honest  doubts  as  to  whether  infection  is  present  in 
certain  localities  in  the  mouth.  Another  complication  on  this  side, 
which  must  be  reckoned  as  a  definite  possibility,  is  the  apparent  oc¬ 
currence  of  dental  infection  in  some  cases  as  a  secondary  focus,  bac¬ 
teria  having  been  brought  to  the  oral  tissues  from  another  part  of  the 
body.  I  do  not  state  these  things  as  being  new,  but  merely  to  bring  out 
the  necessity  for  both  careful  and  sympathetic  cooperation  and  con¬ 
sultation  between  the  dentist  and  physician,  in  the  management  of 
individual  cases.  Perhaps  the  greatest  difficulty  that  complicates 
such  cooperation  is  the  existing  difference  in  the  points  of  view  of  the 
physician  and  the  dentist.  One  reason  for  this  is  undoubtedly  the 
different  methods  that  must  be  followed,  as  has  already  been  pointed 
out,  in  the  service  to  the  patient  by  the  dentist  and  the  physician. 
Another  explanation  is  the  different  methods  followed  in  the  training 
of  dentists  and  physicians.  That  improvement  in  dental  education 
along  this  line  is  needed  is  generally  agreed,  and  it  is  only  necessary 
to  state  that  dental  educators  are  making  every  effort  to  correct  the 
present  differences. 

The  other  phase  of  dental  service  in  which  the  cooperation  of  phy¬ 
sicians  and  dentists  is  needed  is  the  prevention  of  dental  disease  through 
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measures  relating  to  general  health.  The  beginning  of  this  service  is 
in  pre-natal  care.  Undoubtedly  the  foundation  for  dental  health 
must  be  laid  during  pregnancy.  The  mother’s  health  must  have  every 
consideration,  and  may  well  include  the  elimination  of  infection  from 
her  mouth.  She  must  also  be  advised  as  to  her  diet,  so  that  the  cal¬ 
cified  structures  of  the  fetus  will  be  properly  developed.  Here  the 
dentist  and  physician  meet  on  common  ground.  Naturally  the  phy¬ 
sician  must  take  the  lead,  but  in  doing  so  he  must  assume  the  re¬ 
sponsibility  for  the  dental  conditions  of  the  child.  Patients  commonly 
and  rightly  consult  their  dentist  as  to  what  they  should  do  at 
this  time,  and  they  sometimes  ask  his  opinion  on  matters  about 
which  they  should  be  advised  by  the  physician.  Consultation  be¬ 
tween  the  two  is  suggested  when  such  questions  arise.  In  the  early 
post-natal  period  also  the  physician  naturally  has  full  charge  of  the 
child.  Here  again  he  must  assume  his  responsibility  for  the  devel¬ 
oping  teeth  by  prescribing  diets  that  supply  the  necessary  elements. 
Having  given  the  child  the  right  start  in  life,  from  this  as  well  as 
other  standpoints,  he  will  then  turn  over  to  the  dentist  a  patient 
for  whom  the  dentist  can  gain  the  maximum  results  with  his  nec¬ 
essary  dental  service.  The  dentist  on  his  side,  as  he  comes  into 
contact  with  the  young  patient,  can  render  a  frequently  needed  serv¬ 
ice  by  suggesting  to  the  parents  the  importance  of  periodic  physical 
examinations  by  the  physician.  Team  work  developed  along  these 
lines  will  inevitably  produce  maximum  results  both  in  dental  and  in 
general  health. 

Another  aspect  of  our  problem  is  that  relating  to  community  health. 
While  dental  conditions  as  factors  in  general  health  have  been  re¬ 
ceiving  considerable  attention,  the  real  importance  and  urgency  of 
this  situation  have  not  been  sutViciently  appreciated.  Any  compre¬ 
hensive  health  program,  preventive  or  curative,  must  recognize  that 
dental  service  presents  a  major  problem  from  the  standpoint  of  human 
need,  and  also  from  the  economic  viewpoint.  The  seriousness  of  the 
latter  problem  has  already  been  indicated,  but  the  prev'alance  of  dental 
disease  as  a  factor  in  lowered  vitality  in  the  community  has  as  yet 
hardly  been  appreciated.  To  raise  the  standard  of  community  health 
is  going  to  tax  the  combined  ability  and  technical  resources  of  both 
the  medical  and  dental  professions.  Dr.  Michael  Davis  has  brought 
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forcibly  to  our  attention  the  overwhelming  need  for  dental  service, 
but  there  remain  many  in  our  profession  who  do  not  distinguish 
between  “need”  and  “demand.”  To  them  the  demand  for  service 
is  an  individual  problem,  that  is,  the  seeking  of  the  dentist  by  the  indi¬ 
vidual  patient.  What  dentistry  must  now  do  is  to  think  of  its  obli¬ 
gation  to  the  community  as  the  physician  does. 

Dentists  must  organize  somewhat  along  the  lines  heretofore  fol¬ 
lowed  by  the  medical  profession  in  its  attack  on  community  health 
problems.  It  may  be  of  interest  to  state  in  this  connection  that  a 
Committee  has  already  been  appointed  by  the  Dental  Society  of  the 
State  of  New  York  following  the  recommendation  adopted  at  the 
recent  White  House  Conference  on  Child  Health  and  Protection. 
At  the  final  meeting  of  the  1930  Session,  on  November  22,  the  Con¬ 
ference  adopted  a  19-point  program.*  The  points  that  directly  applied 
to  the  dental  profession  were  these:  Every  child  should  have  regular 
dental  examination  and  care.  Where  the  child  does  not  have  the 
services,  due  to  inadequate  income  of  the  family,  then  such  services 
must  be  provided  to  him  by  the  community.  From  the  recommenda¬ 
tions  of  the  Committee  on  Medical  and  Dental  Practice,  the  following 
is  quoted:  “There  are  certain  phases  of  Public  Health  work  which  are 
especially  adapted  for  developing  an  attractive  program  of  cooperation 
between  health  agencies  and  the  physicians  and  dentists  of  the  com¬ 
munity.  The  state  and  local  health  departments  should  advise  with 
the  medical  and  dental  professions  in  determining  such  programs.  The 
state  medical  and  dental  associations  should  appoint  for  the  benefit 
of  the  state  health  officer  advisory  conunittees  approved  by  their 
legislative  bodies.  Likewise  the  district  or  county  organization 
should  appoint  advisory  committees  for  local  health  officers.”  I  am 
glad  to  say  that  the  Dental  Society  of  the  State  of  New  York  is  defi¬ 
nitely  on  record  as  being  prepared  to  meet  these  recommendations. 
The  Committee  appointed  for  this  purpose  has  established  contact 
with  those  sections  of  the  White  House  Conference  that  are  concerned 
with  the  problems  alluded  to. 

We  are  constantly  hearing  of  the  possibility  of  preventing  or  even 
alleviating  dental  disease  through  the  medium  of  diet.  While  much 


*  Heilman:  Journal  of  Dental  Research,  1931,  xi,  p.  244. 
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can  undoubtedly  be  accomplished  in  this  way,  it  is  important  for  the 
dentist  to  remember  that  he  should  not  prescribe  specific  diets  except 
with  the  cooperation  and  consent  of  the  physician.  Certain  disease 
conditions  of  the  general  system  require  modification  of  the  dietary, 
and  such  modifications  must  in  many  instances  be  followed  regardless 
of  the  apparent  dental  requirements.  In  such  cases  the  dentist  may 
do  much  harm  by  insisting  on  a  dietary  which,  for  the  healthy  patient, 
might  be  entirely  satisfactory.  This  situation  provides  an  obvious 
opportunity  for  cooperation  between  the  two  professions  in  disease 
prevention. 

The  dentist  may  inquire  as  to  whether  or  not  the  patient  has  re¬ 
cently  had  a  physical  examination.  This  is  another  opportunity  for 
cooperation  that  is  frequently  missed.  It  is  surprising  how  frequently 
periodic  examination  of  children  is  neglected  simply  because  the 
necessity  for  it  has  not  occurred  to  the  parents.  It  is  the  duty  of  the 
dentist  to  ask  questions  concerning  this  matter,  and  to  suggest  the 
importance  and  necessity  for  this  service  in  the  interests  of  the  child. 
In  fact  the  name  of  the  patient’s  physician  should  be  a  part  of  the  rec¬ 
ord  on  every  dental  case-sheet  and  chart.  I  cannot  escape  the  con¬ 
viction  that  it  would  be  appropriate  and  helpful  to  include  the  name 
of  the  patient’s  dentist  as  part  of  the  medical  record.  Since  in  modem 
dental  practice  x-ray  records  are  made  at  least  annually,  such  records 
should  be  made  immediately  available  to  the  physician.  It  occurred 
to  us  some  years  ago  that  we  might  assist  the  patient  materially  and 
help  the  physician  by  suggesting  to  them  that,  if  at  any  time  the 
physician  desired  a  report  on  the  dental  condition,  we  had  a  com¬ 
plete  record  of  the  dental  condition  as  well  as  the  x-rays  on  file  and  the 
physician  might  have  them  at  any  time.  This  brought  very  good  re¬ 
sults.  We  were  able  to  save  the  patients  a  great  deal.  We  were  able 
to  forestall  overzealousness  on  the  part  of  some  of  the  surgically  in¬ 
clined.  More  recently  it  occurred  to  us  that  it  would  be  a  good  idea, 
especially  with  the  new  patient,  to  get  the  name  of  the  physician,  place 
it  on  the  record  file,  and  send  a  note  to  the  physician,  something  like 

this:  “Dear  Dr. - :  Mrs. - has  placed  herself  in  my  hands 

for  dental  service.  She  has  informed  me  that  you  are  her  physician. 
I  have  on  file  a  complete  dental  record,  including  x-rays.  You  may, 
upon  request  at  any  time,  have  from  me  a  report  concerning  the 
condition  of  her  teeth  and  mouth.” 
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It  is  frequently  observed  that  growing  children  pass  a  physical 
examination  with  high  rating  in  every  respect  except  for  teeth.  Boys 
and  girls  of  normal  weight,  normal  bony  development,  and  apparently 
in  the  best  of  health  may  present  deplorable  dental  conditions.  An 
interesting  question  that  is  now  receiving  attention  is  the  possible  re¬ 
lationship  of  rickets  and  dental  caries.  This  relationship  is  predicated 
on  the  fact  that  rickets  affects  chiefly  the  calcification  of  the  bones,  and 
might  therefore  be  assumed  to  affect  also  the  calcification  of  the  teeth. 
We  are  informed,  for  example,  that  in  Mulberry  Center  80  percent 
of  the  Italian  children  show  evidence  of  various  degrees  of  rickets, 
while  the  Jewish  children  in  the  same  locality  are  free  from  this 
malady.  I  refer  again  to  some  statistical  data  gathered  at  the  Tomp¬ 
kins  Square  Branch  of  the  Boys  Club  of  New  York.  In  3008  boys,  the 
nationalities  being  German,  Russian,  Irish,  Italian,  Jewish,  and  Slovak, 
there  were  14,080  cavities.  The  instances  of  caries  varied  very  little 
in  the  different  nationalities,  the  highest  being  in  the  Irish  and  the 
lowest  in  the  Italian.  These  figures  indicate  that  the  Italian  and 
Jewish  children  suffer  almost  equally  from  caries,  there  being  an 
average  of  0.55  percent  more  per  boy  among  the  Jews,  thus  indicating 
that  rickets  is  not  the  only  influence  affecting  dental  conditions. 

That  there  is  a  need  for  cooperation  between  physicians  and  dentists 
in  the  prevention  of  dental  disease  is  self-evident.  The  statistical 
evidence  quoted  in  this  paper  does  not  differ  materially  from  that  which 
any  community  in  the  land  may  provide.  Dentistry  must  assume  its 
responsibilities  and  carry  on  its  part  in  community  health  activities. 
Unless  it  does,  our  profession  can  hardly  expect  that  cooperation  from 
the  medical  profession,  in  the  prevention  of  disease,  of  which  we  recog¬ 
nize  the  need.  The  thought  of  cooperation  indicates  that  the  re¬ 
sponsibility  is  not  wholly  ours,  but  organizations  already  giving  active 
attention  to  these  problems  rightly  look  to  us  for  leadership  and  con¬ 
structive  effort  in  attacking  the  dental  phases  of  the  problem.  The 
resources  and  facilities  of  these  organizations  are  available  to  our 
profession,  if  we  indicate  our  willingness  to  do  our  share  of  the  work. 

With  regard  to  the  prevention  of  dental  disease,  we  must  admit  that 
we  can  do  little  for  those  already  afflicted.  What  may  be  accomplished 
for  future  generations  is  truly  a  public-health  problem,  in  which 
dentists  and  physicians  must  work  side  by  side.  The  dental  pro- 
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fession  is  to  a  large  degree  conscious  of  present  conditions,  and  is 
rapidly  awakening  to  a  full  realization  of  the  broader  aspects  and 
consequences,  I  expect  to  see  an  increasing  tendency  on  the  part  of 
dentists  to  affiliate  themselves  with  physicians  in  movements  intended 
to  prevent  both  dental  and  systemic  diseases.  Only  in  that  way  can 
dentistry  gain  recognition  as  an  important  agency  for  human  welfare. 

III.  DISCUSSION 

William  Rice,  D.M.D.  {Boston,  Mass.) :  I  have  listened  to  the  papers  with 
very  great  pleasure,  and  with  resulting  profit  to  myself  and  to  those  with 
whom  I  am  working  in  a  common  effort  to  advance  the  cause  of  dental 
education.  Dr.  Brooks  has  given  us  an  illuminating  illustration  of  the 
fact  that  dentistry  is  recognized  by  medicine  as  a  correlative  branch  of 
health  service.  We  have  been  seeking  this  recognition  for  many  years. 

I  have  maintained  that  we  would  receive  it  as  soon  as  we  deserved  it. 
Both  professions  are  concerned  with  the  prevention  of  disease,  with  the 
maintenance  of  health,  and  with  the  diagnosis  and  treatment  of  disease. 
The  problems  of  the  dentist  are  certainly  of  the  same  nature  as  those  that 
concern  the  specialist  in  medicine.  Dentistry  no  longer  confines  itself  to 
filling  cavities  in  teeth,  or  restoring  by  artificial  means  teeth  that  have  been 
lost  through  disease.  The  dental  student  today  is  given  an  excellent  op¬ 
portunity  to  observe  all  lesions  within  the  oral  cavity,  and  to  study  these 
conditions.  I  believe  that  the  graduate  of  today  who  has  worked  inten¬ 
sively  is  as  well  qualified  to  detect  the  early  indications  of  disease  as  is 
the  average  physician — perhaps  even  more  so.  It  is  very  significant  of 
the  recognition  of  dentistry  that  in  the  Medical  School  of  Yale  University 
they  are  just  now  establishing  fellowships  for  research  in  dentistry. 

As  an  administrator  in  a  dental  school,  I  am  able  to  say  that  the  appli¬ 
cations  from  hospitals  for  men  to  take  dental  interneships  is  increasing 
very  rapidly.  Just  before  leaving  Boston  I  received  a  letter  from  a  young 
dental  graduate  at  Johns  Hopkins  Hospital,  I  am  going  to  read  a  few 
significant  lines:  “The  longer  I  stay  here,  the  more  I  am  aware  of  the  value 
of  such  service  in  a  hospital.  The  first  point,  I  think,  that  one  becomes 
aware  of  is  the  vast  field  there  is  for  dentistry  as  an  adjunct  to  the  practice 
of  medicine.”  This  young  man  appreciates  his  opportunity  to  enlarge 
his  sphere  of  usefulness  by  helping  to  make  a  diagnosis  of  conditions  in¬ 
volving  not  only  the  teeth  but  also  the  entire  body.  This  is  the  spirit  of 
the  modern  dentist.  President  Lowell  once  said  that  he  believed  in  “in¬ 
tellectual  burglary;”  he  cares  not  where  a  man  obtains  his  knowledge,  if  he 
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is  able  to  apply  it  to  human  needs.  I  think  it  makes  little  difference  whether 
the  young  man  or  young  woman  receives  training  in  a  medical  school, 
or  in  a  dental  school  from  a  medical  man  who  is  professor  of  physiology,  or 
from  a  physiologist,  from  a  pathologist,  or  from  a  medical  practitioner  who 
is  also  a  pathologist,  or  from  a  dentist  who  knows  pathology.  It  matters 
httle  through  what  channels  this  education  comes,  but  it  matters  much 
whether  he  possesses  this  knowledge  and  is  able  to  apply  it. 

Morris  I.  Schamberg,  M.D.,  D.D.S.  {New  York  City) :  It  was  my  pleasure 
some  years  ago  to  participate  with  Dr.  Brooks  in  presenting  papers  at  a 
meeting  in  the  southern  part  of  the  city  on  a  subject  similar  to  the  one  we 
are  discussing  this  evening.  At  that  time  Dr.  Brooks  showed  his  good 
medical  judgment  in  giving  to  the  dental  profession  its  just  deserts  for 
participation  in  the  preservation  of  the  health  of  the  community.  There 
is  no  field  that  deserves  our  consideration  so  earnestly  as  the  need  for 
cooperation  between  the  physician  and  the  dentist.  This  is  evidenced  by 
the  correlation  of  dental  disease  with  systemic  disease.  The  contact  that 
is  sometimes  occasioned  by  consultation  between  physician  and  dentist 
is  not  always  made  with  intelligent  cooperation. 

Last  evening  Dr.  Cameron  of  Philadelphia  read  a  paper  before  the  Oral 
Surgical  Section  of  the  First  District  Dental  Society  on  osteomyelitis. 
Dr.  A.  A.  Berg,  a  prominent  surgeon  of  New  York,  and  Dr.  H.  S.  Dunning 
discussed  the  paper.  All  were  agreed  that  much  harm  is  done  by  the  in¬ 
judicious  advice,  more  particularly  of  physicians  and  occasionally  by  in¬ 
competent  dentists,  to  apply  heat  to  the  face  during  acute  inflammatory 
swellings  or  acute  infections  about  the  face.  This  treatment  has  emanated, 
apparently,  from  the  medical  practice  of  endeavoring,  by  poulticing  in¬ 
fections,  to  bring  them  to  the  surface  or  to  await  their  development  until 
their  true  nature  can  be  recognized.  This  practice,  however,  is  distinctly 
harmful;  it  is  productive  of  great  destruction,  and  often  endangers  the  life 
of  the  subject.  It  was  generally  agreed  last  evening  that  this  temporizing 
method  is  probably  responsible  for  most  cases  of  osteomyelitis  and  for  the 
spreading  of  other  varieties  of  infections,  including  Ludwig’s  angina,  and 
possibly  of  various  forms  of  necrosis  and  ensuing  destruction  of  the  jaw 
bones.  It  is  true  that  heat  often  alleviates  pain  more  readily  than  cold 
applications,  but  it  is  distinctly  well  established  by  those  who  are  practising 
surgery  of  the  face  and  jaws  that  heat  so  applied  is  highly  dangerous  and 
productive  of  great  harm  to  the  patient. 

I  have  been  impressed  by  the  talks  of  Dr.  Brooks  and  Dr.  Walker.  It 
is  practically  conceded  that  the  dental  i)ractitioner  today  is  better  medi- 
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cally  educated  than  the  medical  man  is  dentally  educated.  I  do  not 
refer  to  men  like  Dr.  Brooks,  whose  postgraduate  efforts  have  been  such  as 
to  keep  him  well  acquainted  with  what  is  going  on  in  dentistry,  but  rather 
to  the  mass  of  practitioners.  Having  been  a  graduate  in  both  dentistry  and 
medicine,  my  observation  has  taught  me  that,  in  the  undergradute  curric¬ 
ula,  much  more  instruction  is  given  in  medicine  to  the  dentist  than  in 
dentistry  to  the  medical  practitioner.  Therefore,  I  believe  a  very  impor¬ 
tant  step  by  this  Academy  would  be  to  encourage  the  inclusion  in  every 
medical  curriculum  of  a  course  of  lectures  bearing  upon  this  subject.  They 
need  not  be  intensive,  nor  detailed,  but  could  present  the  matters  that  are 
essential  to  proper  cooperation  between  medical  practitioner  and  dentist. 
The  dentist  seldom  usurps  the  functions  or  powers  of  the  physician,  seldom 
invades  his  territory  to  treat  medical  conditions;  his  efforts  have  been  mainly 
those  of  cooperation  with  the  physician.  But  I  do  think  that  very  often 
the  physician  arbitrarily  outlines  certain  forms  of  treatment  in  dental  cases 
that  are  not  only  unwise  but  distinctly  harmful  to  the  subject.  I  think 
much  good  could  be  accomplished  if  well  qualified  dentists,  giving  dental 
instruction  in  medical  schools  were  also  asked  to  give  lectures  or  papers 
before  medical  societies,  so  that  practitioners  who  have  not  had  the  benefit 
of  this  instruction  could  receive  the  high  points  that  are  so  essential  for 
an  understanding  of  dental  disease  and  its  bearing  upon  medicine. 

When  a  patient  of  mine  went  to  an  esteemed  physician  for  advice  in  re¬ 
gard  to  her  sinuses,  the  physician  asked:  “Have  you  any  abscesses  at  the 
ends  of  your  teeth  or  any  focal  infection  about  your  teeth?”  She  said: 
“Well,  I  had  an  abscess  upon  a  lower  incisor  tooth.  A  man  well  up  in  the 
profession  had  done  an  apicoectomy  upon  this  tooth.”  He  said:  “WTiatfool 
advised  that?”  This  man’s  attitude  was  similar  to  that  of  some  of  the 
members  of  our  profession  who  believe  that  no  pulpless  tooth  should  re¬ 
main  in  the  mouth,  and  he  was  arbitrarily  making  an  abusive  statement 
about  an  operation  known  to  have  been  well  accepted  and  applied.  Re¬ 
cently  a  patient  came  here  to  show  me  x-rays  of  a  tooth  retained  for  twenty- 
three  years,  although  we  promised  her  little  more  than  four  or  five  years’ 
service  from  it  following  this  same  operation.  Unwise  comments  by  [persons 
unqualified  to  pass  competent  opinions  should  be  discouraged.  The  phy¬ 
sician  I  have  just  quoted  didn’t  know  who  had  operated  upon  the  patient, 
but  he  illustrated  the  type  of  ignorance,  of  what  is  well  accepted  in  our 
profession,  that  prompts  medical  practitioners  occasionally  to  give  patients 
harmful  advice. 

Russell  Cecil,  M.D.  {New  York  City):  I  think  the  special  meetings  of  this 
kind  are  very  stimulating.  The  speakers  have  told  us  the  evils  that  exist, 
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and  have  not  dwelt  too  much  on  the  happy  side  of  the  picture.  They  have 
gone  to  the  root  of  some  of  the  evils  that  undoubtedly  exist.  I  was  par¬ 
ticularly  interested  in  what  Dr.  Brooks  had  to  say  about  the  importance  of 
dental  infection  in  systemic  disease.  As  one  who  is  particularly  interested 
in  arthritis  and  rheumatic  conditions,  my  own  feeling  is  that,  certainly  in 
private  practice,  focal  infection  about  the  teeth  has  been  overstressed  as 
compared  with,  for  instance,  the  tonsils.  Perhaps  in  general  hospital  work 
and  in  outpatient  clinics  dental  infection  plays  a  more  important  part;  I 
think  it  does.  Certainly  in  private  practice,  in  my  own  personal  experience, 
infected  tonsils  and  sinuses  both  play  a  more  important  part  in  rheumatic 
conditions  than  infected  teeth,  though  of  course  teeth  do  play  a  role. 
Perhaps  the  reason  that  dental  infection  has  been  overstressed,  and  so  many 
perfectly  good  teeth  removed  in  the  past,  has  been  the  difficulty  of  deter¬ 
mining  when  a  tooth  is  infected.  This  is  one  of  the  great  problems  we  face 
today.  We  can  generally  tell  when  a  sinus  is  infected,  and  it  is  fairly  easy 
to  tell  when  a  tonsil  is  infected,  but  I  am  sure  we  all  agree  that  we  cannot 
say  dogmatically  when  a  tooth  is  infected — when  it  is  actively  infected, 
and  when  it  is  not. 

Is  a  tooth  infected  when  there  is  a  zone  of  rarefaction  around  it?  I 
think  most  of  us  are  doubtful  about  that  point.  Is  a  tooth  infected  because 
the  x-ray  shows  an  apical  shadow?  We  know  granulation  tissue  will  give  a 
shadow;  we  know  a  healed  scar  will  give  a  shadow.  I  might  go  even  further 
and  ask:  Is  a  tooth  infected  because  bacteria  may  be  cultivated  from  its 
apex?  You  are  all  familiar  with  the  book  that  Dr.  Russell  L.  Haden  has 
recently  written  on  dental  infection,  in  which  he  states  that  streptococci 
can  often  be  recovered  from  the  roots  of  vital  teeth.  This  fact  brings  up 
the  question  of  technic  in  preparing  cultures  from  extracted  teeth.  It  has 
always  seemed  very  difficult  to  get  accurate  bacteriology  from  the  roots  of 
an  extracted  tooth,  even  when  the  most  careful  technic  is  used.  For  that 
reason  I  have  advocated  culturing  the  tooth  from  the  inside,  rather  than  from 
the  outside;  that  is,  cracking  off  the  tip  of  the  root  and  culturing  from  the 
canal.  Then  you  may  say:  “It  is  all  very  well  to  get  streptococci  from  inside 
the  tooth,  but  does  that  necessarily  mean  that  they  are  doing  the  patient 
any  harm?  If  they  are  on  the  inside  and  not  on  the  outside,  why  worry?” 
The  whole  question  is  beset  with  many  problems  that  are  hard  to  solve. 
We  know  that  inflammatory  tissue  is  not  necessarily  an  evil.  Perhaps 
it  is  better  to  have  granulation  tissue  guarding  bacteria  at  the  root  of  a 
tooth  than  to  have  them  there  without  any  reaction  going  on  against  them. 
I  don’t  know  how  the  problem  will  ultimately  be  solved.  It  is  one  of  intense 
practical  importance.  We  don’t  want  to  excise  tissue  around  the  tooth. 
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but  I  quite  agree  with  Dr.  Schamberg  in  saying  that  we  certainly  cannot 
accept  the  dictum  that  all  devitalized  teeth  are  a  menace,  I  certainly  am 
not  willing  to  go  that  far.  I  think  that  is  the  present  sentiment  of  the  medi¬ 
cal  profession  and  the  dental  profession  as  well. 

Henry  Hall  Forbes,  M.D.  (New  York  City):  I  think  the  main  point  in  the 
discussion  is  the  cooperation  now  existing  between  dentists  and  medical 
men.  There  would  seem  to  be  unanimity  on  this  question.  I  congratulate 
both  the  dentists  and  the  medical  men  that  we  have  arrived  at  that  point 
in  our  scientific  programs  and  our  practical  work.  May  I  also  speak  as  a 
member  of  the  Boards  of  Directors  of  two  of  our  new  dispensaries.  To  the 
doctors  of  dentistry  I  wish  to  say  that,  in  these  institutions,  the  outstanding 
clinics  are  those  in  charge  of  members  of  your  profession.  Forty  years  ago 
a  dental  clinic  in  any  dispensary  was  unknown.  Today,  however,  a  dental 
surgeon  is  a  necessity.  We  were  very  proud  to  add  the  dental  department 
to  our  groups  of  clinics  and  we  value  the  opportunities  for  consultations. 
Both  dental  clinics  are  the  best  clinics  in  our  two  dispensaries. 

Walter  Anderton,  M.D.  {New  York  City):  The  essential  factors  in  co¬ 
operation  between  medicine  and  dentistry  in  prevention  of  disease  have 
two  rather  important  aspects,  one  depending  on  education,  the  other  on 
conference.  I  am  ashamed  to  say  that  the  medical  men,  as  Dr.  Schamberg 
has  pointed  out,  are  nowhere  nearly  so  well  educated  in  dentistry  as  the 
dental  men  are  along  medical  lines.  I  think  it  is  high  time  that  in  every 
course  in  medicine  they  should  teach  the  physiology  and  diagnosis  of  den¬ 
tistry  for  the  medical  man.  Conference  between  dentists  and  medical  men 
is  extremely  important.  Conference  is  facilitated  in  hospitals  by  written 
records  and  recommendations  for  the  proper  care  of  each  patient,  and  for 
the  prevention  of  disease  through  dentistry.  In  private  practice  conference 
may  be  by  telephone  and  face-to-face  meetings,  as  well  as  in  proper  cor¬ 
respondence  about  individual  patients.  There  may  also  be  conference  in 
regard  to  public  health  matters. 

Justin  D.  Towner,  D.D.S.  {Memphis,  Tenn.):  A  statement  by  Dr.  Scham¬ 
berg  is  similar  to  one  I  made  today  to  Dr.  Walker  to  the  effect  that  the 
physician  has  less  knowledge  of  dentistry  than  the  dentist  of  medicine. 
I  am  reminded,  in  this  connection,  of  the  effort  we  are  making  in  den¬ 
tal  education  at  the  University  of  Tennessee  through  the  Department 
of  Dental  Pathology.  By  means  of  chemico-pathological  laboratories, 
we  are  connecting  the  medical  and  dental  departments  in  respect  to  path- 
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ology  incident  to  both  professions.  The  two  meet  in  the  various  clinics, 
especially  the  “O.  P.,”  and  there  apply  the  knowledge  gleaned  from  either 
source.  In  this  way  we  hope  to  strengthen  the  link  that  must  eventually 
connect  the  two  professions,  since  this  is  the  common  ground  upon  which  we 
meet.  We  are  trying  to  educate  mouth  physicians  as  well  as  dentists. 
The  man  of  the  future  who  justifies  his  existence  as  a  dentist  will  be  more 
akin  to  his  brother  physician  in  that,  as  a  mouth  physician,  he  will  be 
qualified  not  only  to  speak  the  language  of  medicine,  but  also  to  cooperate 
with  the  physician  in  rendering  a  more  distinct  health  service  to  the  com¬ 
munity. 

I  am  frequently  asked,  as  I  go  about  the  country:  “What  is  the  matter 
with  dentistry?”  Though  I  see  an  awakening,  as  you  perhaps  do,  I  am 
reminded  of  this  typical  southern  story.  Two  fellows  were  riding  mules 
along  a  dusty  road  when  they  suddenly  came  to  a  railroad  crossing.  One 
mule  took  the  ascent,  crossed  the  grade,  and  made  the  descent  with  perfect 
decorum.  Soon  the  rider  noticed  that  his  companion  had  been  left  behind; 
so  turning  his  mule  he  rode  to  the  crest  of  the  elevation,  and  observed  the 
other  mule  bucking  and  backing  with  his  tail  between  his  legs  while  the 
rider  spurred,  whipped,  and  swore.  Presently  he  said:  “John,  why  don’t 
you  come  on?”  To  this  John  replied:  “Come  on?  I’ve  got  all  I  can  do  to 
stay  where  I  am.”  Fortunately,  while  trying  to  stay  where  we  are,  we 
have  rather  unconsciously  built  a  firmer  foundation  upon  which  to  erect  a 
more  tenable  theory  and  practice  of  dentistry.  I  am  glad  to  hear  Dr. 
Rice’s  opinion  of  this  phase  of  our  education  and  to  note  the  disposition  of 
his  school  in  respect  to  it.  This  is  definite  evidence  of  a  broader  conception 
of  the  ultimate  in  dental  education. 

Henry  W.  Gillett,  D.M.D.  {New  York  City) :  I  want  to  refer  again  to  what 
I  said  last  year  in  discussing  Dr.  Cecil’s  paper.®  All  of  us,  when  we  talk 
about  dental  infection  and  mouth  foci,  tend  to  concentrate  on  root-end 
foci  only,  and  to  overlook  the  fact  that,  in  the  advanced  cases  of  pyorrhea 
or  periodontoclasia,  there  are  open  ulcers  that  may  mean  anything  from  one 
to  two  or  even  three  square  inches  of  pus-producing  surface  pouring  their 
product  into  the  mouth,  whence  it  goes  to  the  alimentary  canal.  There 
is  no  escape  from  the  conclusion  that  pus,  bacteria,  and  ptomaines  are  not 
only  absorbed  by  the  congested  tissues  of  the  walls  of  pyorrhea  pockets, 
but  that  they  are  also  forced  into  them  during  functional  use  of  loosened 
teeth.  The  lymphatic  drainage  of  these  tissues  is  the  same  as  from  root- 


®  Gillett:  Journal  of  Dental  Research,  1930,  x,  p.  157. 
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end  areas;  and  the  point  made  by  Dr.  Brooks,  as  to  the  inference  to  be 
drawn  from  involvement  of  the  cervical  glands  in  diagnosing  mouth  foci, 
is  an  important  one. 

I  am  familiar  with  the  conditions  of  the  survey  of  a  school  in  Glen  Cove, 
to  which  Dr.  Walker  referred,  and  I  want  to  emphasize  the  importance 
of  the  deductions  to  be  drawn  from  it  and  from  the  Boys’  Club  Survey. 
The  fact  that  94  percent  of  the  580  Glen  Cove  pupils  were  found  to  have 
already  reached,  or  very  closely  approached,  the  stage  of  established  mouth 
foci  is  a  serious  indictment  of  the  present  standards  of  health  service  for 
children.  The  most  ominous  finding  in  the  report  is  the  fact  that  of  41 
kindergarten  children  only  two  had  mouths  that  could  be  rated  as  safe  from 
focal  inf ec  tion.  Evidently  dental  health-service  has  either  been  non-existent 
for  these  children,  or  has  failed  to  function.  Intelligent  application  of  ap¬ 
proved  methods  of  reparative  dentistry  could  have  prevented  establish¬ 
ment  of  most  of  the  foci  reported.  Many  dentists  and  parents  fail  to 
realize  the  great  importance  of  simple  reparative  service  for  every  child’s 
tooth  in  need  of  it,  within  three  months  of  its  eruption.  Very  often  the 
economic  factor  prevents  utilization  of  the  known  values  of  early  dental 
service,  even  when  they  are  recognized.  The  one  hope  of  effectual  preven¬ 
tion  of  mouth  disease,  and  of  minimizing  resultant  secondary  disease,  lies 
in  discovery  of  feasible  methods  to  induce  development  of  teeth  free  from 
physical  defects  and  able  to  resist  caries.  We  now  feel  that  the  secret  lies 
in  the  field  of  prenatal  diet  for  the  mother,  diet  for  the  child  during  tooth 
development,  and  in  intelligent  selection  of  diet  through  life. 

The  most  important  part  of  Dr.  Walker’s  message  lies  in  the  emphasis 
he  places  on  the  need  for  prevention  of  oral  disease,  and  for  cooperation 
between  physicians  and  dentists  to  further  the  development  of  prevention, 
and  to  advance  the  value  of  mouth  health-service.  Dr.  Brook’s  sympathetic 
understanding  of  the  pathology  of  the  mouth,  and  his  evaluation  of  den¬ 
tal  service,  are  welcome  evidence  of  a  trend  toward  better  cooperation. 

Ben  Witt  Key,  M.D.  (New  York  City):  I  graduated  from  the  University 
of  Pennsylvania  twenty-two  years  ago,  and  for  the  last  twenty-two  years, 
and  for  four  years  while  there,  the  medical  men  had  their  hats  off  to  the 
dental  students  as  well  as  to  each  other.  When  it  comes  to  the  relationship 
of  dental  infection  and  ocular  disease,  the  two  branches  of  medicine  are  very 
intimate.  We  fight  over  diagnosis  every  day.  I  believe  there  is  no  dif¬ 
ficulty  I  have  to  face  over  which  I  tremble  so  much,  in  arriving  at  a  decision, 
as  the  problem  whether  this  or  that  condition  of  the  mouth  may  be  the 
cause  of  an  ocular  condition.  The  two  extremes  of  this  situation  seem  to 
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be  most  important,  because  the  other  phases  fall  between  them.  One  is 
the  necessity  for  a  correct  diagnosis;  the  other  is  the  carelessness  with  which 
dental  or  mouth  infection  is  disregarded  in  ocular  disease.  A  few  months 
ago  there  came  to  my  office  a  woman  recurrently  blind  in  the  left  eye  for 
the  past  two  months,  and  for  which  all  of  the  teeth  on  the  left  side  of  the 
upper  jaw  had  been  removed.  She  was  forty-five  years  old.  Her  vision 
was  restored  to  normal  after  placing  her  under  atropine.  In  other  words, 
she  had  a  spasm  of  accommodation,  a  rare  occurrence  at  forty-five.  This 
is  a  fair  example  of  the  first  extreme. 

A.  G.  Richburg,  D.M.D.  {Boston,  Mass):  It  is  a  distinct  relief  to  learn 
that  at  least  some  members  of  the  medical  profession  are  emerging  from  their 
shells.  All  of  us  in  the  course  of  our  active  practice  have  encountered  non¬ 
appreciation  on  the  part  of  the  physician  and  surgeon. 

Frank  A.  Delabarre,  D.D.S.,  M.D.  {Boston,  Mass.):  I  feel  that  coopera¬ 
tion  between  the  two  professions  is  absolutely  essential.  If  we  think  in 
terms  of  health  and  health  service,  it  must  be  acknowledged  that  the  best 
effort  is  expended  on  children  in  preparing  them  for  life’s  battles  to  preserve 
health.  I  think  the  pediatrician  cannot  give  full  service  to  the  child  without 
the  cooperative  service  of  the  dentist,  and  vice  versa. 

The  figures  given  by  Dr.  Walker,  on  the  occurrence  of  caries,  were  in¬ 
tensely  interesting.  They  can  be  duplicated  by  any  man  who  has  had 
dental  clinical  experience.  I  examined  fourteen  pre-school  children  at 
the  Forsyth  Dental  Institute  the  other  day  in  fourteen  successive  chairs, 
and  found  an  average  of  two  deciduous  molars  lost  per  child.  We  are  mak¬ 
ing  an  examination  of  third-grade  children  in  Massachusetts.  The  pre¬ 
liminary  tabulation  of  the  available  reports  shows  the  existence  of  an  average 
of  eight  cavities  and  two  abscesses  per  child.  If  that  is  true  in  the  eight- 
year  old  child,  the  question  arises,  when  does  it  begin?  I  assure  you  that  it 
begins  very  early  in  life,  and  dental  conditions  should  be  more  adequately 
taken  care  of.  We  are  not  yet  able  to  prevent  the  occurrence  of  dental 
caries.  I  am  confident  that  the  disclosures  of  research  will  enable  us  to 
do  so.  Meanwhile  we  should  give  early,  systematic,  and  periodic  attention 
to  children. 

Edward  Frankel,  Jr.,  M.D.  {New  York  City):  It  was  suggested,  I  believe, 
that  the  younger  dentists  are  eager  to  learn.  I  have  found  them  so.  From 
time  to  time  I  have  invited  many  younger  dentists  to  one  of  my  otolaryngo- 
-*  logic  clinics,  and  it  is  pleasing  to  see  how  keen  they  are  to  master  the  tech- 
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nique  of  routine  clinical  procedure.  Two  young  dentists  of  my  acquaintance 
have  learned  to  make  complete  and  thorough  rhinological,  naso-pharyngeal, 
and  laryngological  examinations,  including  the  diagnostic  employment  of 
the  electrically-illuminated  naso-pharyngoscope.  We  otolaryngologists, 
on  the  other  hand,  make  it  a  practice  to  examine  every  mouth  for  trouble 
with  the  teeth,  and  try  to  cooperate  as  much  as  possible  with  the  dentists 
in  the  department. 

Dr.  Walker  spoke  about  records  and  reports.  I  wish  this  matter  could 
be  brought  home  to  every  one  of  us.  We  would  be  one  grade  nearer  Utopia 
if  all  physicians  and  dentists  interchanged  records  and  reports  on  cases  they 
have  in  common.  In  my  personal  practice  it  is  an  invariable  rule  to  forward, 
at  once,  a  complete  report  to  a  dentist  who  is  working  simultaneously  with 
me  on  a  case.  Similarly,  the  dentist  is  called  upon  for  his  report.  Thus 
we  obtain  intelligent  cooperation  to  the  ultimate  benefit  of  the  patient. 
Dr.  Brooks  referred  to  the  two  professions  having  meetings  in  common; 
when  and  when  not  such  meetings  would  be  useful.  To  be  sure,  it  would 
be  useless  for  a  dentist  who  wasn’t  particularly  interested  in  obstetrics  to 
attend  a  meeting  concerning  general  obstetrical  matters  for  the  sake  of 
gleaning  such  few  points  concerning  prenatal  care  as  might  be  touched  upon 
during  the  course  of  the  evening.  But  as  to  fields  in  common,  such  as  den¬ 
tistry'  and  otolaryngology,  or  dentistry’  and  metabolism  and  nutrition,  or 
dentistry  and  gastro-enterology,  combined  meetings  are  very’  important  for 
both  professions. 

I  have  made  some  notes  concerning  the  essential  factors  in  the  coopera¬ 
tion  of  physicians  and  dentists  in  the  prevention  of  disease.  They  must 
speak  the  same  language  and  have  the  same  fundamental  conceptions  of 
disease.  Physicians  must  be  acquainted  with  dental  pathology  and  oral 
hygiene.  Dentists  must  be  familiar  with  fundamental  clinical  medicine. 
In  other  words,  physicians  and  dentists  must  meet  on  the  same  intellectual 
level.  Dentists  must  approach  problems  of  preventive  dentistry  in  the 
same  manner  that  problems  in  preventive  medicine  are  approached;  namely, 
through  experimental  methods  in  bacteriology,  physiology,  biochemistry, 
experimental  surgery,  and  so  forth.  Dentists  must  work  out  such  problems 
as  dental  caries  and  its  prevention,  periodontoclasia  and  its  prevention, 
malocclusion  and  its  prevention,  erosion  and  its  prevention,  and  the  im¬ 
portance  of  pulp  and  periapical  infection  as  causes  of  systemic  disease. 
There  is  special  need  for  clinics,  with  both  dentists  and  medical  men  on  the 
staffs,  for  the  regular  physical  examination  of  well  persons,  and  the  treatment 
of  cases  of  incipient  disease  as  well  as  that  of  advanced  disease. 
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Not  so  many  years  ago  the  formation  of  bone  in  the  adult  body  was 
universally  assumed  to  be  the  result  of  specific  activities  of  particu¬ 
lar  cells — the  osteoblasts  or  bone-forming  cells.  Variations  in  the  rate 
and  amount  of  bone  production  were  explained  as  due  to  variations 
in  the  functional  activity  of  such  cells.  This  functional  activity  was 
considered  as  being  dependent  upon  several  factors  intrinsic  to  the 
organism  as  a  whole,  and  upon  externally  applied  stimulants  and 
deterrents.  Today,  through  clinical  and  experimental  study,  many 
of  us  have  reached  a  different  conception  of  bone  formation.  Bone 
is  to  be  regarded,  in  this  conception,  not  as  a  result  of  specific  cell- 
activity,  but  as  a  biochemical  phenomenon  independent  of  such 
direct  cell-participation.  Bone  production  in  the  adult  animal  may 
be  regarded  as  the  deposition  of  calcium  compounds  in  growing 
granulation-tissue  incident  to  the  biochemical  status  of  the  part. 
If  it  so  happens  that  the  deposition  of  this  calcium  occurs  in  tissue  that 
is  dead,  which  presents  no  living  morphology,  the  process  is  known  as 
calcification. 

Anything  here  set  down  is  to  be  construed  as  applying  specifically 
to  the  adult,  and  not  to  the  embryo,  infant,  or  young  and  growing 
child.  There  is  still  reasonable  doubt  as  to  the  existence  of  a  specific 
bone-forming  cell  in  the  growing  child  and  in  the  infant,  and  much 
reason  to  believe  that  such  cell  specificity  exists,  at  least  for  a  time,  in 
the  embryo.  Eben  Carey,  of  Marquette  University,  is  inclined  to 
deny  the  existence  of  such  specific  cells  even  in  these  periods,  believing 
that  the  apparent  specificity  of  cells  may  be  largely  explained  by 

‘  Read  at  a  meeting  of  the  American  Stomatological  Association,  Columbia  Uni¬ 
versity  Club,  New  York  City,  March  10,  1931. 
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tissue-tension  factors  of  various  sorts  and  by  cell  environment.  He 
has  produced  experimental  evidence  to  show  that  smooth  muscle 
may  be  changed  into  striated  muscle  by  variations  in  these  factors. 
If  this  evidence  is  to  be  accepted,  the  conception  supported  by  it  is 
certainly  worthy  of  consideration.  Strangeway  and  Fells  were  able 
to  show  that  the  femur  anlage  of  the  chick  embryo,  removed  by  micro¬ 
dissection  and  transplanted  to  artificial  media,  grew  roughly  in  the 
shape  of  the  femur,  and  increased  in  size  over  a  considerable  period. 
The  anlage  transplanted  at  the  three-and-a-half-day  stage  of  develop¬ 
ment  failed  to  exhibit  any  epiphyseal  differentiation  and  never  pro¬ 
duced  phosphatase,  a  ferment  advanced  by  Robison  as  being  the  active 
factor  in  the  calcium  deposition  of  bone  formation.  When,  however, 
the  transplantation  was  delayed  until  the  embryo  reached  the  six-day 
stage,  both  epiphyseal  differentiation  and  phosphatase  production 
occurred.  These  findings  may  well  fit  in  with  Carey’s  conception  of 
the  factors  involved  in  the  apparent  development  of  specific  cell- 
function. 

As  exemplifying  the  difference  between  child  and  adult  I  can  cite 
a  very  well  known  disease,  the  familial  or  hereditary  type  of  multiple 
cartilaginous  exostoses.  This  is  characterized,  in  addition  to  the  ap¬ 
pearance  of  the  multiple  growths  on  the  long  bones,  by  associated 
epiphyseal  disturbances  resulting  in  relative  shortness  of  the  extremi¬ 
ties  as  compared  with  the  body,  shortening  of  the  radius,  and  micro¬ 
scopically  by  epiphyses  showing  cells  of  abnormal  size,  with  distorted 
arrangement  and  abnormal  staining  qualities.  Groups  of  these  cells 
are  transplanted  into  the  periosteum  at  the  epiphyseal  line,  and 
give  rise  to  the  bony  cartilaginous  growths  on  the  shafts  of  the  long 
bones.  At  puberty  the  whole  disturbance  ceases  quite  abruptly. 
Later  section  reveals  perfectly  normal  bone,  which  remains  perfectly 
normal  thereafter. 

A  number  of  observations  have  influenced  our  doubts  as  to  the 
existence  in  the  adult  of  a  specific  osteoblast.  Frequently  in  section¬ 
ing  chronically  diseased  tonsils,  vessels  in  the  late  stage  of  arterial 
sclerosis,  thyroid  and  breast  tumors,  scar  tissue,  inflammatory  lesions 
of  the  gastric  wall,  and  other  chronic  tissue-disorders,  we  find  that 
bone  has  developed.  Trauma  to  muscle  may  result  in  bone  formation 
in  the  muscle.  It  is  well  known  that  bone  can  be  readily  produced 
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if  the  intrinsic  circulation  of  a  rabbit’s  kidney  is  ligated,  leaving  only 
the  capsular  supply.  Transplantation  of  fascia  lata  into  the  bladder 
wall,  as  demonstrated  by  Neuhof,  almost  universally  results  in  bone 
formation.  It  would  appear  that  any  explanation  of  bone  formation 
in  the  adult  must  account  for  the  existence  of  the  bone-forming  factors 
in  these  instances  as  well  as  in  normal  bone-growth  and  bone-healing. 

Our  studies  of  fracture  repair  over  a  number  of  years  have  led  to 
considerable  doubt  as  to  the  existence  of  an  osteoblast  in  the  adult 
body.  When  a  bone  is  broken  there  is  a  certain  amount  of  periosteal 
tearing  and  soft-part  damage.  From  the  torn  bone  and  soft  parts 
there  is  hemorrhage,  which  lies  between  the  bone  ends  and  permeates 
all  the  tissues  that  have  access  to  the  fracture-site  by  reason  of  the 
soft-part  injury.  The  ends  of  the  bone  at  the  site  of  fracture  die. 
I  say  this  advisedly,  meaning  that  within  a  short  time  there  exists  no 
cell  that  takes  any  nuclear  stain,  leaving  an  apparently  inert  mass  of 
calcium.  The  hemorrhage  clots,  as  it  does  anywhere  else  in  the  body, 
forming  a  fibrin  network  between  the  bone-ends  themselves,  and  be¬ 
tween  the  bone-ends  and  the  accessible  soft  parts.  This  fibrin  net¬ 
work  is  an  important  factor  in  bone  formation.  An  adsorption  affinity 
for  calcium  by  the  hyaline  of  hyaline  cartilage  and  by  the  collagen  of 
ordinary  connective-tissue  has  long  been  known.  Such  an  affinity 
for  calcium  on  the  part  of  fibrin  may  well  exist.  We  now  have  experi¬ 
ments  under  way,  which,  though  incomplete,  tend  to  show  the  exist¬ 
ence  of  such  an  affinity,  a  matter  which  may  help  to  explain  why  the 
calcium  that  is  utilized  in  fracture-healing  stays  at  the  site  of  fracture. 
Into  the  fibrin  network,  cells  grow  from  the  surrounding  tissue  on  all 
sides — granulation-tissue  organization.  This  is  the  healing  of  a  frac¬ 
ture.  The  fracture  heals,  just  as  does  any  other  tissue,  by  the  growth 
of  granulation  tissue.  So-called  delayed  union  and  non-union  really 
represent  delay  or  failure  in  the  deposition  of  calcium  in  this  tissue 
to  form  bone.  In  our  previously  published  studies  we  have  shown 
that  as  much  as  four-fifths  of  the  healing  tissue  may  be  derived  from 
tissues  outside  the  bone,  the  soft  parts  having  access  to  the  fracture 
site  by  reason  of  the  damage  done  at  the  time  of  fracture. 

It  is  our  belief  that  the  calcium  for  deposition  in  this  granulation 
tissue  to  form  bone  is  derived,  for  all  effective  purposes,  from  the  ends 
of  the  fractured  bone,  and  not  directly  from  the  blood-stream.  Clini- 


840 


CLAY  RAY  MURRAY 


cally,  our  doubt  that  the  blood  stream  is  the  source  of  the  calcium 
utilized  in  the  healing  of  a  fracture  has  been  intensified  by  a  number 
of  observations,  which  seem  to  show,  for  instance,  that  non-union  or 
delayed  union — if  we  exclude  mechanical  factors  such  as  interposition 
of  tissue  between  bone-ends,  and  chemical  factors  such  as  infection — 
is  a  phenomenon  of  places  in  the  body  rather  than  of  individuals. 
Such  places  in  the  body  are  the  neck  of  the  femur,  the  junction  of  the 
lower  and  middle  third  of  the  tibia,  the  middle  third  of  the  humerus, 
the  lower  third  of  the  ulnar  shaft,  the  navicular  bone  in  the  carpus,  the 
head  of  the  radius,  the  base  of  the  fifth  metatarsal,  and  other  sites  that 
consistently  show  slow  union,  frequently  non-union.  I  have  seen  a 
patient  who,  in  falling  from  a  height,  fractured  both  tibiae  in  two 
places— at  the  junction  of  the  upper  and  middle  thirds,  and  at  the 
junction  of  the  lower  and  middle  thirds.  Both  legs  were  identically 
treated  by  pin  traction.  Both  upper  fractures  showed  solid  bony 
union  within  five  weeks;  the  lower  fracture  on  one  side  was  a  delayed 
union  at  nineteen  weeks,  and  on  the  other  side  a  non-union  requiring 
operative  interference.  Similarly  in  fractures  of  the  tibia  of  this  type, 
accompanied  by  fracture  of  the  fibula,  it  is  well  known  that  the  fibula 
almost  universally  unites  rapidly  and  solidly.  It  is  difficult  to  recon¬ 
cile  a  disturbance  in  general  body  chemistry  with  such  findings  in  any 
individual. 

Fractures  of  the  femoral  neck  of  the  intracapsular  type,  regardless 
of  the  general  condition  of  the  patient,  his  body  chemistry,  the  decade 
in  adult  life  in  which  he  belongs,  or  any  factor  except  the  location 
of  the  fracture,  present  at  the  outset  a  prognosis  of  a  large  percentage 
chance  of  non-union,  or  even  of  absorption  of  the  neck.  Yet  in  the 
same  patient,  if  the  fracture  lies  but  an  inch-and-a-half  away,  in  the 
intertrochanteric  region,  it  shows  so  rapid  and  adequate  a  bony  healing 
that  we  are  accustomed  to  say  it  does  so  “despite  treatment.”  The 
individual  as  such  seemingly  plays  no  part  in  the  story.  Similar  dif¬ 
ficulty  in  envisaging  the  patient’s  body  chemistry  as  essentially  in¬ 
volved  in  the  story  is  experienced  when  one  finds  osteomalacia  with  a 
blood  calcium  of  6,  and  a  blood  phosphorus  of  1.2,  running  a  negative 
calcium  balance,  yet  healing  a  fractured  femur-shaft  in  some  five 
weeks,  as  we  have  more  than  once  observed.  In  our  clinical  experi¬ 
ence  rachitics  have  shown  normal  bone-healing.  Along  the  same  lines 
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of  observation  we  have  been  unable  to  demonstrate,  or  to  find  consist¬ 
ently  demonstrated  by  others,  any  definite  effect  on  fracture-healing 
by  the  administration  to  the  patient  of  treatment  affecting  his  general 
calcium  and  phosphorus  metabolism.  These  observations  embrace 
the  study  of  a  host  of  things — cod  liver  oil-viosterol-calcium  in  various 
forms  and  various  modes  of  administration,  the  use  of  mercury  and 
carbon  arc-light,  glandular  extracts,  and  many  other  therapeutic 
measures. 

In  a  study  of  healing  fractures  at  various  stages,  it  became  obvious 
that  not  only  did  the  injured  bone  die  to  a  certain  extent,  but  also  that 
such  dead  bone  was  obviously  demineralized  and  autolyzed,  and  that 
the  tissues  about  the  fracture-site  contained  calcium  to  a  far  greater 
concentration  than  those  further  removed.  The  possible  bearing  of 
an  adsorption  affinity  of  fibrin  for  calcium  must  be  kept  in  mind  as  a 
factor  in  holding  calcium  that  has  been  freed  from  the  bone-ends  at 
the  site  of  fracture.  An  experimental  series  was  undertaken  to  in¬ 
vestigate  the  possible  role  of  the  calcium  autolyzed  from  dead  bone 
at  the  fracture  site.  The  basis  of  the  experimental  procedure  was  the 
exsection  of  2.5  cm.  of  a  dog’s  radius  with  its  periosteum,  leaving 
the  ulna  intact  to  maintain  the  gap.  When  the  gap  was  left  vacant, 
fibrous  union  only  was  attained  between  bone  ends,  with  no  bone 
production  excepting  a  slight  amount  about  the  apparently  dead  and 
autolyzing  bone  ends.  When  the  removed  section  was  chopped  into 
small  fragments,  and  these  dropped  back  into  the  gap,  solid  bony 
union  resulted,  the  primary  nidus  of  bone  formation  being  about  the 
bone  ends,  dead  as  before,  and  about  the  individual  chips  which  were 
microscopically  dead  and  autolyzing.  Even  after  these  chips  had  been 
suspended  in  boiling  water  to  insure  death,  the  same  thing  was  true. 
When  these  chips  were  partially  decalcified  (and  then  de-acidified) 
before  being  put  back  in  the  gap,  but  little  bone-formation  occurred. 
When  they  were  completely  decalcified  before  being  put  back,  no  bone- 
formation  occurred.  All  these  animals  were  on  identical  diets,  and  their 
blood  chemistries  were  normal.  When  the  section  of  removed  bone  was 
completely  discarded,  and  the  gap  filled  with  powdered  organic  cal¬ 
cium  (di-hexose  phosphate),  or  with  inorganic  calcium  (triple  phos¬ 
phate  and  carbonate),  bone-formation  occurred,  as  when  the  chips  had 
been  inserted.  Apparently,  in  the  presence  of  granulation-tissue  growth 
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into  the  gap,  four-fifths  of  which  came  from  soft  parts  outside  the  bone, 
the  essential  factor  to  determine  whether  calcium  was  deposited  in 
that  tissue  to  form  bone  was  the  presence  or  absence  of  a  local  calcium 
supply.  The  life  of  the  chips  was  apparently  a  matter  of  indifference, 
and  any  artificial  local  calcium  supply  could  be  substituted  for  the 
chips. 

Studies  of  healing  fractures  also  brought  out  the  fact  that,  in  new 
forming-bone,  there  is  no  correlation  between  cell  morphology  and 
intercellular  substance.  Hyaline  and  fibrillar  matrices,  with  and 
without  calcium  deposits,  indifferently  surrounded  cells  that  morpho¬ 
logically  might  be  fibroblast,  cartilage  cell,  or  osteoblast.  Further 
study  showed  that  the  morphology  of  granulation  tissue  and  that  of 
early  bone  were  identical,  except  for  the  presence  of  calcium  in  the 
latter.  The  later  morphology  of  the  bone  is  readily  and  logically  ex¬ 
plainable  in  accordance  with  physical  laws — of  stress  and  strain  as 
exemplified  in  Wolff’s  law,  and  by  surface  tension  as  exemplified  in 
the  arrangement  and  morphology  of  the  cells  grouped  along  the  edges 
of  trabeculae  and  commonly  called  osteoblasts.  Experimentally  it 
was  found  as  well  that  the  presence  of  excessive  fluid  at  a  fracture-site 
interfered  with  healing  (low  melting-point  gelatin),  whereas  the  pres¬ 
ence  of  an  abundance  of  fibrin  (introduced  as  fibrin  from  the  animal’s 
defibrinated  blood)  promoted  healing.  This  should  not  be  surprising, 
since  we  know  from  tissue-culture  work  that  excess  of  fluidity  in  the 
medium  interferes  with  tissue  growth,  and  that  the  presence  of  a 
profusion  of  fibrin  or  other  solid  support  accelerates  the  rate  and  in¬ 
creases  the  extent  of  tissue  growth.  In  addition,  the  possible  signifi¬ 
cance  of  fibrin  as  a  calcium-fixing  substance  (through  adsorption) 
must  be  kept  in  mind,  'fihe  bearing  of  these  facts  on  the  presence  of 
excessive  edema  at  a  fracture  site  is  evident. 

On  the  basis  of  the  ext>erimental  series  in  which  a  local  calcium  source 
as  a  necessity  for  bone  formation  seemed  to  have  support,  we  then 
repeated  a  series  of  experiments  in  which,  some  years  ago,  we  failed 
by  trauma  and  circulatory  disturbance  to  cause  myositis  ossificans. 
By  duplicating  the  unsuccessful  experiments,  but  at  the  same  time 
introducing  into  the  muscle  local  sources  of  both  organic  and  inorganic 
calcium  in  the  forms  in  which  they  had  been  utilized  in  the  radius 
gap,  we  were  able  to  produce  experimental  myositis  ossificans. 
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Apparently  wherever  we  produced  tissue  death,  granulation-tissue 
replacement,  adequate  local  calcium  supply,  and  (clinically  and  experi¬ 
mentally  increasingly  evident)  an  adequate  circulatory  status,  bone- 
formation  occurred,  whether  osteoblasts  existed  in  the  region  or  not. 
To  talk  of  cell  metaplasia  under  these  circumstances  is  a  post  hoc, 
propter  hoc  type  of  reasoning,  and  begs  the  question.  The  adequate 
circulatory  status  is  involved,  in  our  opinion,  not  as  a  nutritional  con¬ 
dition,  but  as  a  factor  in  determining  the  tissue-fluid  reactions  at  the 
site.  Quantitative  and  qualitative  blood  and  lymph  circulatory- 
variations  may  produce  definite  and  in  fact  fairly  marked  variations 
in  the  pH  of  the  tissue-fluids  in  the  region  affected.  There  is  a  good 
deal  of  evidence  to  support  this  view.  Whether  we  feel  that  the  mech¬ 
anism  of  the  actual  deposition  of  the  calcium  is  that  of  a  precipita¬ 
tion,  which  seems  doubtful,  or  the  result  of  ferment  activity,  as  of  the 
phosphatase  predicated  by  Robison,  which  seems  much  more  likely, 
the  pH  of  the  tissue-fluids  may  in  either  instance  be  a  matter  of  prime 
importance.  We  feel  that  circulatory  variations  of  quantitative  and 
qualitative  nature  may  play  an  important  part  in  the  deposition  of 
available  calcium  to  form  bone,  or  the  absorption  of  calcium  that  con¬ 
stitutes  decalcification  of  bone,  without  the  necessity  of  predicating 
a  specific  cell-activity  in  either  instance. 

Taking  Robison’s  demonstration  of  phosphatase  in  growing  bone 
as  a  basis.  Dr.  Margaret  Murray  and  I  have  shown  that  precipitation 
of  a  calcium  monohexosephosphate  from  an  aqueous  solution  of  cal¬ 
cium,  in  the  absence  of  a  phosphatase,  can  be  accomplished,  in  amounts 
and  at  a  rate  sufficient  to  be  comparable  to  that  in  the  tissues  in  bone 
formation,  only  when  the  concentration  reaches  that  of  practically 
one  hundred  times  the  normal-serum  calcium-concentration,  and  then 
at  a  pH  of  9.5-  a  pH  incompatible  with  cell  life.  The  same  degree  of 
precipitation  from  the  same  concentration  can  be  accomplished  by 
the  introduction  of  a  phosphatase,  obtained  from  dead  bone  after 
Robison’s  water-extraction  technique,  at  a  pH  of  8.2,  which  is  quite 
compatible  in  our  experience  with  cell  life  and  active  growth.  When 
such  precipitation  is  made  to  occur  in  a  plasma  medium  augmenteti 
by  the  monohexosephosphate  of  calcium,  by  either  mechanism,  it  is 
interesting,  and  jiossibly  significant  in  view  of  what  has  been  said  of 
the  r61e  of  fibrin  in  calcium-fixation  at  the  fracture-site,  to  note  that 
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practically  all  the  precipitated  calcium  lies  in  the  fibrin  network,  and 
along  its  edges,  and  little  or  none  in  the  fluid  portions  of  the  clot. 
When  we  grew  various  tissues  in  such  a  plasma  medium  in  the  presence 
of  one  hundred  times  the  normal-serum  calcium-concentration  in  the 
form  of  monohexosephosphate  at  a  pH  of  8.2,  no  precipitation  occurred 
about  the  cells  unless  a  phosphatase  was  introduced,  or  unless  the  cells 
were  allcrwed  to  stand  long  enough  to  die.  The  pH-change  during  this 
standing  process  was  not  sufl&cient  to  account  for  the  precipitation. 
This  was  true  even  when  callus  was  the  tissue  cultured.  Does  this  mean 
that  cell  death — of  any  sort  of  cell — is  the  source  of  the  ferments 
that  precipitate  calcium,  provided  the  form  of  calcium  affected  by  the 
various  kinds  of  ferments  freed  by  different  cells  happens  to  be  present? 
This  phase  of  the  problem  is  under  investigation. 

Only  the  salient  features  of  the  investigations  have  been  presented. 
It  is  a  complicated  story  from  the  clinical,  biochemical,  and  morpho¬ 
logic  histological  sides.  From  the  studies  so  far,  we  have  been  led  to 
feel  that  the  following  (1-4)  expresses  our  present  conception  of  the 
possible  conclusions  of  clinical  value  for  which  we  have  reasonable 
support: 

(1)  New  bone-formation  inthebodyof  ahuman  adult  is  accomplished 
by  death  of  tissue,  granulation-tissue  replacement,  local  concentration 
of  calcium  by  any  mechanism  whatsoever,  and  proper  vascular  status. 

(2)  The  vascular  status  of  any  site,  as  concerned  in  bone-formation, 
includes  the  lymphatic  circulatory-status  and  is  involved,  not  from 
a  nutritional  standpoint,  but  from  a  standpoint  of  tissue-fluid  bio¬ 
chemistry.  The  circulatory  changes  involved  may  be  either  qualita¬ 
tive,  quantitative,  or  both. 

(3)  This  vascular  status  may  explain  why  clinically  and  experi¬ 
mentally  the  circulatory  factor  is  so  universally  involved  in  bone- 
formation. 

(4)  Non-union  and  delayed  union,  except  as  the  result  of  mechanical 
interference  or  chemical  interference,  are  misnomers;  they  are  actually 
failure  or  delay  in  the  calcification  of  healing  tissue,  and  are  due  to 
purely  local  causes,  largely  circulatory,  and  without  regard  to  the 
patient’s  age,  general  health,  or  blood  chemistry. 

Clinically  we  have  applied  to  non-union  the  four  premises  for  bone- 
formation  above  enumerated,  including  the  artificial  source  of  pow- 
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dered  calcium,  and  so  far  have  had  universally  successful  results.  In 
bone  cavities  following  osteomyelitis  and  bone  cysts,  we  have  done  the 
same  thing.  The  technique  has  been  published.  The  cases  are 
relatively  few — not  more  than  fifteen.  We  are  therefore  presenting 
no  clinical  cases,  but  merely  a  viewpoint  which  in  our  hands,  in  a  few 
cases,  has  been  successfully  applied. 

From  the  standpoint  of  dental  and  oral  surgery,  and  of  orthodontia, 
such  a  conception  of  bone-formation  and  bone-absorption,  independent 
of  cell  activity,  but  dependent  on  physico-chemical  factors  more  amen¬ 
able  to  control  than  the  little  understood  cell  metabolism,  must 
have  a  decided  influence.  It  opens  a  field  of  investigation  which,  I 
am  certain,  offers  a  wide  range  of  clinical  application. 
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I.  INTRODUCTION 

Definition  of  bronchial  asthma.^  a  reaction  of  an  anaphylactic  nature 
in  sensitized  persons,  characterized  by  swelling  of  the  nasal  or  respira¬ 
tory  mucous  membranes,  increased  secretion,  and  spasm  of  the  bron¬ 
chial  muscles  with  dyspnoea. 

Etiology.  Asthma  may  develop  at  any  period  of  life.  Children  and 
young  adults  are  usually  most  susceptible.  Males  are  affected  twice 

‘The  previous  reports  were  published  in  the  Journal  of  Dental  Research:  (1)  1926, 
vi,  p.  283;  (2-4)  1927,  vu,  pp.  115,  275,457;  (5-6)  1928,  viu,  pp.  73,  579;  (7)  1929,  ix,  p.  89; 
(8-9)  1930,  X,  pp.  173,  675. 

*  Presented  at  a  meeting  of  the  New  York  Section  of  the  International  Association  for 
Dental  Research,  Dental  School,  New  York  University,  May  21, 1931 ;  Journal  of  Dental 
Research,  1931,  xi,  p.  639. 

‘Osier,  Sir  William:  The  principles  and  practice  of  medicine,  10th  ed.  (revised  by 
Thomas  McCrea);  D.  Appleton  and  Company,  New  York  and  London,  1925.  Stevens, 
A.  A.:  The  practice  of  medicine,  2nd  ed.;  W.  B.  Saunders  Company,  Philadelphia  and 
London, 1926. 
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as  frequently  as  females.  Hereditary  influence  is  a  factor  of  impor¬ 
tance.  In  one  series  of  400  cases,  a  family  history  was  found  in  48  per¬ 
cent  of  the  cases.  When  both  parents  have  asthma,  all  children  tend 
to  have  it;  there  are  many  instances  on  record  of  the  transmission  of 
the  susceptibility  from  generation  to  generation.  Patients,  as  shown 
by  the  skin  test,  may  be  sensitive  to  one  or  more  proteins,  the  most  com¬ 
mon  being  proteins  from  animal  hair,  food,  pollen,  and  bacteria. 
Many  patients  are  sensitive  to  more  than  one  protein  (multiple  sensi¬ 
tization).  Most  patients  having  bronchial  asthma  are  sensitive  to 
pollens,  cat  hair,  horse  dandruff,  a  few  of  the  common  foods,  and 
staphylococci  or  streptococci.  Frequently  the  disease  is  closely 
related  etiologically  to  a  focus  of  infection.  It  has  been  shown  that 
when  asthma  develops  during  the  first  year  of  life,  it  is  usually  due  to 
milk;  during  the  second  year,  it  is  usually  caused  by  eggs  or  cereals, 
although  it  may  be  caused  by  bacteria;  in  childhood  after  the 
second  year,  it  may  be  induced  by  food,  infection,  animal  emanations, 
or  pollen;  in  adult  life,  it  is  almost  always  excited  by  bacteria  (staphy¬ 
lococci,  streptococci,  diphtheroid  organisms,  etc.).  The  various 
proteins  used  in  sensitization  skin-tests  comprise  a  long  list. 

Symptoms.  The  attacks  usually  begin  at  night  and  may  come  on 
suddenly.  The  patient  is  seized  with  dyspnoea  and  a  feeling  of  im¬ 
pending  suffocation,  which  compel  him  to  assume  an  upright  posture. 
The  expression  of  the  face  becomes  anxious,  the  eyes  may  protrude, 
and  the  skin  becomes  covered  with  cool  perspiration.  The  breathing, 
especially  expiration,  is  labored  and  often  accompanied  by  loud 
wheezing,  owing  to  contraction  of  the  muscular  fibres  of  the  bronchi 
and  vesiculae  of  the  lungs.  The  respirations,  however,  are  not  in¬ 
creased.  The  attack  may  last  from  a  few  minutes  to  several  hours. 
When  severe,  there  are  signs  of  defective  aeration,  cyanosis,  feeble 
pulse,  and  cold  extremities.  Coughing  is  difficult;  tight  and  dry  at 
first,  and  then  more  violent,  with  expectoration  of  distinctive  sputum. 

Physical  signs.  As  the  dyspnoea  of  asthma  is  essentially  expiratory, 
the  chest  is  abnormally  distended;  the  upper  ribs  are  elevated,  and  the 
diaphragm  depressed.  The  percussion  note  is  normal  or  hyperreso¬ 
nant.  Auscultation  reveals  numerous  sonorous  riles  of  varying  quality 
and  intensity,  and  occasionally  a  loud  wheezing  respiration  with  a 
prolonged  expiratory  sound. 
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Diagnosis.  The  picture  of  asthma  is  usually  thus  distinctive,  but 
to  determine  the  particular  protein  that  acts  as  the  etiological  agent 
requires  careful  differential  tests  by  means  of  skin-reaction  tests. 

Prognosis.  In  early  life  the  prognosis  depends  largely  upon  the 
possibility  of  an  etiological  diagnosis,  and  the  desensitization  or  removal 
of  the  source  of  irritation.  Bronchial  asthma  rarely  is  fatal;  but  if 
the  disease  has  persisted  for  some  time,  the  existing  emphysema  and 
chronic  bronchitis  render  the  outlook  less  favorable,  as  dilatation  of 
the  heart  may  supervene  and  be  the  cause  of  death. 

n.  CASE  r-2  (80):  first  admission 
General  history  and  physical  examination 

Young  man,  23  years  old,  photographer  by  vocation,  admitted  to  private 
pavilion  of  hospital,*  October  14, 1930,  for  observation  and  diagnosis.  Chief 
complaint:  shortness  of  breath.  Had  no  idiosyncrasies;  used  neither 
alcohol  nor  tobacco;  accustomed  to  work  hard;  appetite  good;  frequently 
used  cathartics;  slept  well.  Best  weight,  178  pounds;  average,  155  pounds; 
present  weight,  140  pounds. 

Environment.  Environmental  factors  negative:  lived  on  third  floor  of 
private  house  in  good  neighborhood;  plenty  of  sunshine  and  good  air;  no 
stable  in  vicinity;  slept  on  feather  pillow  and  hair  mattress;  occupation  as 
photographer  involved  exposure  to  acetic,  citric,  hydrochloric,  and  sulphuric 
acids,  and  various  salts  of  sodium  and  potassium. 

Family  history.  Patient’s  father  died  from  aneurysm  of  aorta  at  53; 
mother  and  two  brothers  living  and  well;  mother  and  one  brother  had  asthma 
— both,  according  to  history,  cured  by  removal  of  infected  teeth. 

Past  medical  history.  Patient  had  measles,  chickenpox,  and  croup  in 
childhood;  influenza  once;  pneumonia  in  1924;  about  three  colds  a  year, 
usually  one  week  in  duration;  no  history  of  venereal  disease,  diabetes, 
tuberculosis,  or  exanthematous  fevers;  tonsils  and  adenoids  removed; 
occasional  headaches;  wore  glasses;  no  history  of  palpitation,  tachycardia, 
or  indigestion. 

History  of  present  illness.  Patient  always  well  until  year  ago;  initial 
attack  of  bronchial  asthma,  September  25, 1929,  starting  at  2  a.m.,  at  home 
in  bed,  following  change  in  weather;  lasted  one  hour.  Following  morning 
went  to  work;  that  night  developed  what  he  thought  was  severe  cold — 
slight  elevation  of  temperature,  cough,  coryza,  with  much  muco-purulent 

*  The  Fifth  Avenue  Hospital,  New  York  City. 
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sputum  having  foul  odor;  took  cathartic  and  aspirin.  Following  day 
worse;  consulted  physician;  condition  diagnosed  as  asthma.  Under  treat¬ 
ment,  condition  improved;  October  7  became  worse.  October  10:  admitted 
to  hospital  for  ten  days;  received  vaccine  made  from  sputum,  followed 
within  24  hours  by  severe  reaction;  severe  wheezing  and  prostration. 
November  15  to  December  15:  was  free  from  symptoms,  but  had  recurrent 
attacks  in  January,  1930,  June,  and  on  October  2.  During  this  period 
remained  away  from  business;  with  this  prolonged  rest  felt  improved  in 
general  health.  Present  attack  began  October  10;  daily  elevation  of  tem¬ 
perature  to  102;  no  chills;  much  muco-purulent  sputum;  no  hemoptysis; 
marked  shortage  of  breath.  Thinks  dyspnoea  due  to  difficult  inspiration; 
took  adrenalin  regularly  with  relief  of  symptoms,  but  with  consequent 
“shaky  feeling  and  pounding  of  heart.”  All  attacks  occurred  in  home, 
lasting  from  six  to  eight  days;  seem  related  to  change  in  temperature, 
humidity,  and  wind  velocity. 

Physical  examination.  General  appearance  on  admission:  pale,  not 
acutely  ill;  nutrition,  fair;  temperature,  99;  pulse,  100;  respirations,  20. 
Blood  pressure:  systolic  130  mm.;  diastolic,  80  mm.  Skin:  warm  and 
moist;  no  abnormal  pigmentation;  slight  cyanosis.  Eyes:  normal  reaction 
to  light  and  accommodation.  Ears  and  nose:  negative.  Teeth:  “good 
condition.”®  Pharynx:  fauces,  injected;  tonsils,  removed.  Neck:  no  ade¬ 
nopathy.  Thorax:  symmetrical;  expansion  fair  and  equal.  Lungs:  good 
resonance  throughout,  possibly  somewhat  increased;  many  inspiratory  and 
expiratory  squeaks;  moist  rales.  Heart:  rhythm  normal;  no  accentuation, 
reduplications,  rubs,  or  murmurs.  Sounds  at  base  rather  distant.  Report 
of  roentgenologist. — “Stereoscopic  films  of  chest  in  postero-anterior  direction 
show  extensive  peri-bronchial  thickening  throughout  both  lungs,  more 
extensive  in  right  lung  but  more  localized  in  left,  on  level  with  second  inter¬ 
space.  Small  patch  of  infiltration  in  this  region.  Root  tissue  shows  marked 
increase  around  both  roots.  Believe  these  changes  results  of  extensive 
peri-bronchial  process,  with  weight  of  evidence  in  favor  of  infection.  At 
present,  believe  lesion  is  non-tuberculous;  but,  on  account  of  small  patch 
of  infiltration  in  second  interspace,  upper  left  lung,  believe  it  wise  to  recheck 
chest  a  month  hence.  Heart:  small,  and  vertical  type;  aorta,  normal; 
pleura,  no  exudate.”  Abdomen:  negative.  Extremities:  negative;  reflexes 
active  and  equal. 

•  There  was  no  special  examination  of  the  teeth,  and  no  dental  roentgenograms  were 
taken,  at  this  time.  The  note  of  “good  condition”  was  the  opinion  of  the  physician. 
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Clinical  pathology  {laboratory  reports) 

Temperature:  first  two  days  after  admission:  ranged  from  99®  to  100.8®; 
after  the  second  day,  within  normal  limits,  or  slightly  subnormal.  Pulse 
rate:  slightly  accelerated.  Urinalysis:  amount,  normal;  specific  gravity, 
1.026;  reaction,  acid;  albumin,  trace;  sugar,  absent;  white  blood-cells,  few. 
Hematology:  hemoglobin,  110  percent;  red  blood-cells  5,300,000;  white 
blood-cells,  19,000;  polymorphonuclear  leukocytes,  79  percent;  lympho¬ 
cytes,  1 7  percent ;  eosinophiles,  4  percent.  Blood  chemistry  (mg.  per  100  cc.) : 
urea  nitrogen,  17.1;  sugar,  85.7.  Sputum:  no  tuberculosis  bacilli;  many 
streptococci  in  long  chains. 

Diagnosis  and  treatment 

Diagnosis:  bronchial  asthma.  Treatment:  hepar  sulphate  every  two 
hours;  general  diet.  Remained  in  hospital  ten  days;  discharged  October  24, 
improved. 

m.  SECOND  ADMISSION 
Interval  history 

Two  days  after  discharge  from  hospital,  suffered  severe  recurring  asth¬ 
matic  attack  requiring  adrenalin  for  relief;  reentered  hospital  October  26. 
No  change  in  general  physical  examination.  Chest,  numerous  rales; 
temperature,  within  limits  of  normal  variation;  pulse  rate,  slightly  accel¬ 
erated.  Roentgenograms  of  sinuses,  no  evidence  of  infection  of  exudate. 
Normal  development.  Complete  sensitization  tests  for  foreign  proteins:  sen¬ 
sitive  only  mildly  to  cat  hair,  dog  hair,  egg  yolk,  tomato,  and  horse  dandruff. 

Report  of  dental  consultant 

Clinical  examination:  light  deposition  of  salivary  calculus;  mild  simple 
gingivitis;  no  evidence  of  Vincent  infection.  Much  restorative  dentistry, 
all  well  executed.  All  teeth  respond  within  normal  limits  to  pulp  test  for 
vitality,  except  right  maxillary  lateral  incisor;  latter  no  response.  Roent- 
genographic  examination:  right  maxillary  lateral  incisor  pulpless  tooth; 
incomplete  root-canal  filling;  chronic  rarefying  osteitis  at  apex — cystic 
degeneration;  all  other  teeth  and  surrounding  bony  structure  appear  natural. 
Comment.  Right  maxillary  lateral,  pulpless  tooth,  probably  constitutes 
active  focus  of  infection;  may  be  aggravating  or  etiological  factor  in  general 
condition.  Recommendation:  remove  right  maxillary  incisor  tooth;  culture 
to  be  taken  for  skin  sensitization  tests,  and  held  for  vaccine. 
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Treatment 

Surgical. — November  11:  right  maxillary  lateral  incisor  removed;  local 
anesthesia  (procaine  1  percent,  with  epinephrin  1-40,000).  Condition  at 
ap)ex:  chronic  rarefying  osteitis  with  cystic  degeneration.  Culture  from 
apex;  streptococcus  viridans  recovered,  vaccine  prepared;  no  exacerbation 
following  operation.  Culture  from  nose,  nasopharynx,  and  sputum. 
Medical. — Administration  of  hepar  sulphate  resumed  every  two  hours; 
also  Lugol  solution,  gtt.  v,  t.  i.  d.  Diet:  general,  excluding  egg  and  tomato, 
all  forms.  Additional  sensitization  tests:  autogenous  vaccines  prepared 
from  cultures  taken  from  sputum,  nasopharynx,  and  apex  of  infected  tooth; 
moderately  severe  skin-reaction  for  each  vaccine,  patient  reacting  definitely 
to  vaccine  from  infected  tooth.  Patient  improved ;  more  comfortable,  and 
relieved  from  acute  symptoms  of  asthma  shown  when  admitted.  Dis¬ 
charged  “improved,”  November  14. 

IV.  THIRD  ADMISSION 
Interval  history  and  physical  examination 

Several  days  after  patient  left  hospital,  had  asthmatic  attack  lasting  only 
few  hours.  Evening  of  November  20:  had  another  severe  attack;  physician 
recommended  return  to  hospital;  readmitted,  November  20.  Physical 
examination:  no  additional  findings.  Chest:  hyperresonant  throughout; 
filled  with  asthmatic  rales ;  wheezes.  Hematological  examination :  improve¬ 
ment  in  blood  picture;  hemoglobin,  102  percent;  red  blood-cells,  5,100,000; 
white  blood-cells,  9,800;  polymorphonuclear  leukocytes,  77  percent;  lympho¬ 
cytes,  18  percent;  mononuclear  leukocytes,  3  percent;  eosinophilic  leuko¬ 
cytes,  2  percent.  Temperature  never  above  normal,  ranging  from  97°  to 
98.6°.  Pulse  rate  accelerated  upon  entry  (110);  later  remained  within 
normal  limits  except  for  occasional  rise.  Respiratory  rate,  normal. 

Treatment 

Given  adrenalin  for  relief  of  acute  attack  when  admitted;  received  regu¬ 
larly  antimonium  arsenicosum  q.  1.  h.;  for  two  weeks  received  spiritus 
frumenti  5  i  and  sodium  salicylate  gr.  x  at  bed  time.  Autogenous  combined 
vaccine  prepared  from  cultures  taken  at  previous  admission;  staphylococci 
from  sputum,  2.5  units;  staphylococci  from  naso-pharynx,  2.5  units;  strepto¬ 
cocci  (viridans)  from  infected  tooth,  5  units  (10  units  in  1  cc).  December  1: 
received  0.03  cc.  of  combined  vaccine;  every  third  to  fifth  day,  doses  in 
slowly  increasing  amounts.  In  bed  about  10  days;  no  attacks  until  Decem¬ 
ber  12;  then  slight  one.  Improved  steadily,  discharged  January  6,  1931. 
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Vaccine  administrations  continued:  increasing  doses  until  April;  then 
0.26  cc.;  afterward  at  greater  intervals  until  June.  No  return  of  severe 
attacks.  Benefited  greatly  by  combined  elimination  of  oral  focus  of  infec¬ 
tion  and  administration  of  mixed  autogenous  vaccines. 

V.  SUMMARY  AND  DISCUSSION 

This  record  of  a  young  man,  23  years  old,  who  had  several  severe 
recurrent  attacks  of  bronchial  asthma,  presents  interesting  features 
from  the  dental  viewpoint.  When  first  admitted  to  the  hospital,  for 
observation  and  diagnosis,  he  was  given  the  usual  complete  physical 
examination  and  the  complete  series  of  protein  skin-tests.  Three  of 
these  tests  were  only  mildly  positive.  At  a  later  admission,  following 
a  severe  recurrent  attack,  special  attention  was  directed  at  the  possible 
sources  of  focal  infection.  An  infected  tooth,  showing  moderately 
extensive  cystic  degeneration,  was  removed.  Pure  cultures  of  strep¬ 
tococcus  viridans  were  obtained  from  the  infected  area.  Examination 
of  the  nose  and  throat  was  essentially  negative.  Skin  tests  of  cultures 
from  the  apex  of  the  infected  tooth,  the  naso-pharynx,  and  the  sputum, 
all  yielded  positive  reactions,  that  for  the  culture  from  the  infected 
tooth  having  been  most  severe.  A  mixed  autogenous  vaccine  was  then 
administered  consisting  of  staphylococci  from  the  sputum  (2.5  units), 
staphylococci  from  the  naso-pharynx  (2.5  units),  and  streptococci 
(viridans)  from  the  infected  tooth  (5  units).  The  patient  improved 
after  this  course  of  treatment.  Although  he  has  not  been  entirely 
cured  of  all  asthmatic  symptoms,  there  has  been  no  return  of  the 
severe  exacerbations  exhibited  when  he  was  admitted  to  the  hospital. 

That  asthma  may  be  aggravated  or  caused  by  focal  infections  has 
long  been  recognized.  Thomas®  states  that  “it  is  wrong  to  attempt, 
by  means  of  vaccine  injection,  to  treat  anyone  of  asthma  without 
first  removing  all  existing  focal  infections,  if  possible  by  surgical 
means.  Surgery  alone  seldom  results  in  the  cure  of  asthma,  but 
surgery  plus  vaccine  treatment  solves  many  seemingly  difficult 
problems.  Some  asthmatic  patients  owe  their  symptoms  not  only 
to  inhaled  or  ingested  proteins,  but  also  to  bacteria  of  which  they  are 
the  host.  The  basic  requirement  for  a  bacteriological  investigation 
of  the  asthmatic  patient  is  a  thorough  examination  of  material  from 


•  Thomas,  William  S.;  Asthma;  Paul  B.  Iloeber,  Inc.,  New  York,  1928. 
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all  possible  foci  of  infection,  with  a  view  to  the  preparation  of  vaccine 
for  use  in  testing  and  if  necessary  in  treatment.  Attention  is  directed 
to  the  study  of  material  from  the  naso-pharynx  and  tonsillar  crypts,  of 
sputum  from  the  deeper  air  passage,  and  of  fecal  matter.  Other  possi¬ 
ble  sites  of  focal  infection  should  be  considered,  such  as  apical  tooth 
abscesses,  gall-bladder  (duodenal  contents)  infection,  endometrium, 
seminal  vesicles,  and  urinary  tract.” 

VI.  CONCLUSIONS 

Focal  infections  may  play  an  important  role  in  the  etiology  or  aggra¬ 
vation  of  asthma. 

Thorough  examination  for  foci  of  infection  should  be  undertaken 
in  the  asthmatic  patient,  and  when  feasible  discovered  foci  should  be 
removed,  cultures  taken,  and  vaccines  prepared  for  use  in  skin  testing, 
and,  if  necessary,  in  treatment. 

Dental  infection  may  constitute  an  important  focus  of  infection. 

667  Madison  Avenue, 

New  York  City 
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I.  INTRODUCTION 

When  one  bears  in  mind  that  muco-bacterial  films  cover  the  surfaces 
of  almost  all  teeth,  carious  or  immune,  and  that  the  inception  of  dental 
caries  takes  place  on  the  surface  of  the  enamel,  it  is  obvious  that  the 
nature  of  these  films  must  be  an  important  factor  in  determining  the 
onset  of  this  disease.  It  is  somewhat  surprising  that  more  attention 
has  not  been  given  to  the  relationship  between  these  conditions,  which 
as  yet  seems  to  be  but  poorly  understood.  It,  therefore,  seems  worth¬ 
while  to  report  an  investigation  upon  the  nature  and  effect  of  one 
definite  and  easily  recognizable  type  of  plaque. 

The  opinions  of  previous  authors  on  the  effect  of  deposits  of  mucin 
and  bacteria  are  varied.  Williams  (17),  Black  (l),  and  Lohmann  (11), 
believed  these  films  to  be  detrimental,  the  last  mentioned  attributing 
the  harmful  effects  to  the  mucin  itself.  Miller  (12a)  believed  that 
mucin  plaques  had  no  effect.  Others  again  have  credited  the  mucin 
with  protective  (15)  and  buffering  (10)  properties.  Pickerill  (14a) 
and  Goadby  (5a)  drew  attention  to  bacterial  deposits  on  the  teeth 
which  were  associated  with  immunity  to  caries.  If  we  accept  Naes- 
lund’s  (13a)  interpretation  of  the  nature  of  salivary  calculus,  it  might 

^  Rockefeller  Fellow  in  Dentistry. 
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be  included  as  another  instance  of  this.  Hadley  (6)  has  suggested 
the  possibility  of  colloidal  films  over  the  teeth  in  which  undesirable 
bacteria  would  be  destroyed.  It  seems,  therefore,  that  the  condemna¬ 
tion  of  all  muco-bacterial  deposits  is  unjustifiable  without  a  more 
definite  knowledge  of  their  nature  and  effects. 

Of  the  various  formations  on  tooth  surfaces  several  are  noticeable  on 
accoimt  of  characteristic  pigmentations.  The  most  commonly  ob¬ 
served  is  the  green  stain  on  the  labial  surfaces  of  a  freshly  erupted 
dentition.  Less  striking,  although  no  less  common,  is  the  brown 
pigmentation  which  occurs  about  the  gingival  third  of  all  teeth  in 
certain  mouths.  Being  of  a  firm,  fixed  nature,  the  word  “plaque”  is 
used  to  distinguish  this  latter  from  other  looser  and  softer  surface- 
aggregations  and  films.  A  study  of  this  particular  plaque  forms  the 
subject  of  this  paper. 

n.  DESCRIPTION  OF  PLAQUE 

This  plaque  appears  on  the  lower  third  of  the  teeth  as  a  brown  line, 
sometimes  fine  and  mottled,  at  other  times  strong  and  bold.  In  most 
cases  it  is  separated  from  the  gingival  margin  by  a  clear  portion  of 
enamel,  although  it  is  sometimes  so  advanced  as  to  occupy  the  whole 
of  the  gingival  third  of  the  teeth.  In  any  mouth  in  which  the  growth 
is  at  all  pronounced,  it  is  present  in  all  the  pits,  fissures  and  depressions 
on  the  occlusal,  lingual  and  buccal  surfaces  of  the  teeth.  The  brown 
line  is  most  easily  observed  on  the  linguoproximal  aspects  of  the  pos¬ 
terior  teeth,  especially  the  upper  premolars  and  molars;  but  when  it 
has  been  observed  here,  closer  examination  generally  reveals  it  on  the 
lingual  aspect  of  all  the  teeth  toward  the  interproximal  spaces.  It 
seems  to  appear  as  a  rule  on  the  portions  of  the  teeth  not  subjected 
to  the  full  cleansing  action  of  the  process  of  mastication.  Thus  it  is 
that  it  appears  in  the  hollows  and  fissures  on  the  surface  of  the  teeth, 
and  invariably  forms  a  crescent  shaped  line  just  below  the  greatest 
diameter  where  muscle  and  food  friction  are  at  a  minimum.  That  it  is 
so  readily  observed  upon  the  surface  of  the  premolars  may  be  ac¬ 
counted  for  by  the  fact  that  these  teeth  are  often  bell-shaped,  and  the 
most  bulbous  portion  thus  well  separated  from  the  gingival  margin. 
Thus  the  line  that  forms  below  the  greatest  diameter  is  readily 
observed  above  a  space  of  clear  enamel.  In  other  teeth,  for  instance 
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the  incisors,  the  line  formed  below  the  greatest  diameter  of  the  teeth 
approximates  closely  to  the  gingival  margin,  and  is  therefore  not  so 
strikingly  evident.  In  short,  it  would  seem  that  the  surfaces  of  the 
teeth  most  prone  to  stagnation  offer  the  most  suitable  site  for  the 
formation  of  this  brown  plaque.  Variations  in  the  color  of  the  line 
are  noted  through  all  the  shades  of  brown  to  almost  black.  I  believe 
that  the  older  the  deposit,  the  darker  its  color;  for,  where  the  line  has 
reappeared  shortly  after  cleaning  operations,  it  always  seems  of  a  red¬ 
dish  light-brown  color,  whereas  old  deposits  always  appear  dark- 
brown.  The  line  seldom  exceeds  more  than  1  mm.  in  width,  and  is 
sometimes  strikingly  regular  about  the  necks  of  all  the  teeth  on  all 
their  surfaces.  It  appears  to  be  a  fine  deposited  film,  never  of  any 
appreciable  depth,  sometimes  in  sufficiently  thick  layers  to  be  removed 
by  the  use  of  sharp  scaling  instruments,  but  always  in  too  small  a 
quantity  to  be  chipped  off  like  calculus.  At  first,  these  pigmentations 
are  easily  removed  with  an  engine  brush  and  pumice,  but  later  are 
firmer  and  more  adherent  and  best  removed  by  use  of  scaling  instru¬ 
ments.  Newly  formed  deposits  cannot  be  felt  with  a  probe,  but  older 
deposits  give  a  somewhat  gritty  feeling  on  passing  the  point  across 
their  surfaces. 

On  account  of  its  localization,  its  persistence,  and  reappearance  in 
the  mouths  of  adults,  this  condition  seems  in  no  way  to  be  associated 
with  those  pigmentations  occurring  on  freshly  erupted  teeth  which  are 
attributed  to  impregnations  or  bacterial  decompositions  of  Nasmyth’s 
membrane.  It  can  be  distinguished  from  the  slightly  similar  tobacco 
staining  by  its  appearance  and  distribution,  and  by  its  occurrence  in 
the  mouths  of  very  young  children.  The  stainings  produced  by  iron 
and  chlorine  can  be  differentiated,  the  former  by  its  color  and  less 
localized  nature  and  the  latter  by  the  absence  of  the  causative  factor. 
Food-staining  and  debris-stagnation  produce  less  uniform  and  less 
compact  deposits.  Staining  by  blood  pigments  may  be  excluded,  too, 
on  the  ground  of  an  absolutely  complete  absence  of  any  hemorrhagic 
tendency  associated  with  this  condition.  {Figs.  1  and  2.) 

m.  PREVIOUS  DESCRIPTIONS  OF  PLAQUE 

So  far,  although  this  condition  has  been  noted  in  dental  literature, 
little  effort  seems  to  have  been  made  to  determine  its  significance. 
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Miller  (12b),  in  1890,  described  it  accurately,  commented  upon  its 
persistent  nature,  and  noted  its  occurrence  in  members  of  the  same 
family.  Pickerill  (14b)  described  the  plaque  in  detail  as  “a  thin  dark 
brown  stained  line  about  the  necks  of  the  (immune)  teeth.  The  stain 
varies  from  a  light  to  a  very  dark  brown  color,  and  is  from  0.5  to  1  mm. 
in  width.  It  appears  in  the  form  of  a  deposited  film  of  calculus;  it  is 
never  in  so  thick  a  deposit  that  it  can  be  detected  by  the  naked  eye; 
it  may  and  does  occur  in  any  age  from  infants  upwards.”  His  further 
suggestion  that  the  occurrence  of  this  plaque  is  associated  with  im¬ 
munity  to  caries  originated  this  work.  Bunting  (4)  described  a 
condition  of  “black  stain”  and  differentiated  it  from  the  “red  orange 
stains”  mentioned  by  Goadby  (5b).  The  condition  is  apparently 
identical  with  that  here  termed  “brown  plaques,”  which  latter  name 
seems  more  accurate,  as  however  close  these  deposits  come  to  being 
black  they  never  entirely  lose  their  original  brown  or  red-brown  color. 
It  seems  probable  too  that  the  red  and  orange  forms  are  variants  of 
the  same  condition,  the  color  difference  depending  on  age  and  other 
factors.  Burger  and  Griitz  (2)  described  a  reddish  tenacious  deposit 
found  mostly  on  the  labial  surface  of  the  gingival  third  of  the  teeth. 
Although  this  seems  a  possible  variant  of  the  conditions  mentioned  by 
Miller  (12b),  Goadby  (5b),  and  Pickerill  (14b),  the  authors  apparently 
believed  it  to  be  quite  different.  A  bacteriological  investigation  of 
this  condition,  while  failing  to  isolate  and  culture  a  causal  organism, 
revealed  a  preponderance  of  pleomorphic  diphtheroid  organisms  in 
smears  and  parallel  branched  filaments  in  section  examinations.  In 
none  of  these  records  does  there  seem  to  have  been  any  effort  to  deter¬ 
mine  the  exact  nature,  cause,  or  effect  of  this  brown  plaque. 

Pickerill  (14c)  has  suggested  the  possibility  that  bacilli  of  the  mesen¬ 
teric  group  are  responsible  for  this  pigmentation,  owing  to  their 
property  of  producing  red  and  brown  pigments.  Goadby  (5c)  has 
supported  this  view  in  part,  and  furthermore  has  pointed  out  that 
organisms  described  as  B.  gingivae  pyogenes,  B.  prodigiosus,  B.  plexi- 
formis,  and  Micrococcus  roseus  (5d),  would  be  capable  of  producing 
pigmentation  in  the  mouth.  These  opinions  suggest  a  bacterial  cause, 
but  it  is  likely  that  a  chain  of  factors  play  a  part  in  their  formation  as 
is  the  case  with  calculus  deposition. 
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IV.  EFFECT  OF  PLAQUE  ON  TEETH 

Pickerill  (14b)  suggested  that  this  plaque  was  associated  with 
lessened  susceptibility  to  dental  caries,  an  opinion  which  to  the  writer’s 
knowledge  is  supported  by  many  dentists  who  have  been  interested 
in  this  condition.  Bunting  (4)  stated  the  opposite  view,  and  reported 
its  association  with  rapidly  advancing  caries  and  superficial  decalcifi¬ 
cation. 

In  order  to  collect  some  concrete  evidence  in  this  connection,  a 
statistical  survey  of  the  incidence  of  caries  in  a  group  of  100  mouths 

TABLE  1 


Incidence  of  caries  in  patients  having  the  brawn  pigmentation  (''brawn  plaques") 


CBOUP  NO.* 

INITIAL  LETTERS  OF 
PATIENTS  IN  GROUP 

NO.  OF  PATIENTS 

TOTAL  NO.  OF 
CARIOUS 

TEETH  IN  GROUP 

AVERAGE  NO.  OF 
CARIOUS  TEETH 

I 

A— Ay. 

100 

9.12 

II 

B— Bo. 

100 

9.41 

III 

C— Cz. 

100 

951 

9.51 

IV 

D-Dn. 

100 

904 

9.04 

v 

E-Fu. 

100 

943 

9.43 

VI 

G— Gr. 

100 

862 

8.62 

VII 

H. 

100 

884 

8.84 

VIII 

I,  J,  K. 

100 

838 

8.38 

IX 

L — Lz.  and  Na. 

100 

959 

9.59 

X 

M— Mz. 

100 

850 

8.50 

Special* 

Various 

100 

530 

5.30 

*  Groups  I-X  are  control  groups  (unpigmented  teeth). 

*  The  “special”  group  had  “brown  plaques.” 


having  this  pigmentation  was  undertaken.  As  a  basis  for  comparison 
ten  control  groups  (unpigmented)  of  the  same  number  of  patients 
(10  X  100)  were  examined,  each  group  having  the  same  number 
of  patients  of  ages  corresponding  to  those  of  the  special  group.  Thus 
each  group  of  100  patients  contained  4  of  4,  1  of  5,  2  of  6,  5  of  7,  6  of 
8,  7  of  9,  13  of  10,  13  of  11,  4  of  12,  15  of  13,  11  of  14,  5  of  15,  1  of  16, 
4  of  17,  2  of  18,  6  of  from  20  to  30,  and  1  of  from  30  to  40  years  of  age. 
These  groups  were  compiled  in  strictly  alphabetical  order  from  the 
record  cards  of  patients  in  the  Out-Patient  Department  of  the  Public 
Hospital  at  Christchurch,  New  Zealand.  All  filled  and  extracted 
teeth,  besides  those  with  detectable  cavities,  were  recorded  as  carious; 
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both  deciduous  and  permanent  teeth  were  noted  in  children  under  the 
age  of  8,  whereas  above  that  age  only  the  permanent  teeth  were  taken 
into  account.  The  findings  in  the  accompanying  table  show  that  the 
variations  in  the  control  group  are  from  8.38  to  9.59  carious  teeth  per 
mouth,  whereas  in  the  “special”  group  there  are  only  5.3  affected  teeth 
in  each  mouth.  The  incidence  of  caries  per  mouth  in  the  whole  1000 
control  patients  is  9.04,  whereas  in  the  “special”  group  (100)  it  is  only 
5.3,  a  little  over  a  half  of  the  average.  From  this  it  may  be  concluded 
that  there  is  a  lessened  incidence  of  caries  associated  with  this  brown 
plaque.  Furthermore,  this  difference  is  sufficiently  striking  to  merit 
a  detailed  examination  of  the  possible  causative  factors  of  this 
condition. 


V.  COMPOSITION  OF  BROWN  PLAQUE 

A.  Physical  examination 

For  examinations  of  the  plaque  material,  it  was  obtained  from  teeth 
that  were  isolated  with  cotton  rolls,  washed  thoroughly  with  a  mucin 
solvent,  such  as  sodium  bicarbonate  or  magnesium  sulphate,  to  remove 
all  saliva  and  the  superficial  part  of  the  plaque  material.  After  treat¬ 
ing  with  absolute  alcohol,  plaque  was  removed  with  scaling  instru¬ 
ments  into  small  quantities  of  distilled  water.  Material  collected  in 
this  manner  revealed,  in  stained  and  also  in  unstained  microscopic 
eiKimination,  little  structure  except  contrasting  masses  of  faintly 
stained  gelatinous  substance  and  amorphous  earthy  masses.  No 
crystalline  formations  were  detected.  Attempts  to  examine  plaque 
material  on  the  surface  of  decalcified  enamel  sections  were  unsuccess¬ 
ful.  In  only  one  or  two  cases  could  the  deposit  be  found  in  the  section 
preparations,  and  in  no  case  were  any  details  of  structure  discernible. 

B.  Chemical  examination 

Analytical  tests  were  performed  on  plaque  material  gathered  in  the 
manner  described  above,  the  mucin  solvent  having  been  omitted,  of 
course,  to  avoid  interference  with  the  tests  to  be  made. 

a.  Mucin  tests.  (1)  Plaque  material  was  smeared  evenly  over  the 
surface  of  a  microscope  slide,  which  was  then  divided  by  a  grease- 
pencil  line.  On  one  side  of  this  line  a  saturated  solution  of  NaHCOj 
was  applied  for  five  minutes;  the  other  was  treated  similarly  with  dis- 


PIGMENTED  DENTAL  PLAQUE 


861 


tilled  water.  Washing  and  immersion  in  alcohol  at  once  precipitated 
the  remaining  mucin,  and  removed  the  pencil  mark.  Examination 
of  the  slide  now  showed  a  marked  difference  in  clearness  between  the 
two  portions,  owing  to  the  removal  of  some  soluble  substance,  evi¬ 
dently  mucin.  (2)  A  slide  prepared  as  above  was  focused  under  a  low 
power  of  the  microscope,  and  a  distinctive  part  of  the  field  recorded 
in  a  rough  drawing.  Ten  percent  NaOH  solution  was  run  on  to  the 
field,  which  was  examined  every  few  minutes  over  the  period  of  an 
hour.  At  the  end  of  this  time  there  was  a  considerable  clearing  of 
the  gelatinous  portions  of  the  field.  Again  there  was  an  evident 
solubility  of  some  constituent  substance,  probably  mucin.  (3)  The 
xanthoproteic  test  for  proteins  gave  a  slight  positive  reaction.  (4) 
Millon's  test  was  negative,  possibly  owing  to  the  effect  of  salts  of 
plaque  material,  although  dilution  did  not  change  the  result. 

h.  Calcium  test.  Scrapings  were  extracted  with  hydrochloric  acid, 
neutralized  with  ammonia,  and  then  acidulated  with  acetic  acid.  The 
addition  of  ammonium  oxalate  gave  a  slight  white  coloration  in  every 
case  although  no  definite  precipitate  occurred. 

c.  Magnesium  test.  Attempts  to  obtain  a  precipitate  of  magnesium 
triple  phosphate  from  the  above  {b)  with  ammonia  were  in  all  cases 
unsuccessful. 

d.  Carbonate  tests.  (1)  In  scrapings  triturated  with  distilled  water 
over  a  long  period,  and  treated  with  calcium  chloride,  a  definite  white 
coloration  resulted.  Effervescence  with  acetic  acid  could  not  be 
determined.  (2)  Under  a  low  power  of  the  microscope,  plaque  ma¬ 
terial  was  subjected  to  the  action  of  10  percent  hydrochloric  acid, 
colored  to  facilitate  the  observation  of  bubble  formations.  Small 
bubbles  formed  very  slowly  on  the  masses  under  observation. 

e.  Phosphates.  Nitric  acid  and  heating  with  ammonium  molybdate 
consistently  produced  a  yellow  coloration . 

Even  though  the  collected  material  from  several  mouths  was  some¬ 
times  used  for  a  single  test,  the  value  of  these  results  seems  to  have 
been  limited  by  the  small  existing  amounts  of  the  substances  for  which 
the  tests  were  made.  It  is  evident,  however,  that  in  this  plaque  there 
occurs  an  organic  protein  element  soluble  in  alkali,  evidently  a  form 
of  mucin,  as  well  as  small  quantities  of  calcium  carbonates  and 
phosphates. 
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C.  Bacterial  examination 

To  show  whether  the  bacterial  constituents  of  this  deposit  varied  from 
other  similarly  located  films  in  the  mouth,  a  series  of  bacteriological 
examinations  were  made.  The  method  adapted  was  to  compare 
stained  smears  from  identical  sites  in  two  patients  of  the  same  age, 
one  with  and  one  without  the  brown  plaque  on  the  teeth,  both  speci¬ 
mens  of  course  being  collected  after  treating  the  area  in  the  manner 
outlined  above.  Material  gathered  in  this  way  was  washed  onto  a 
slide  with  distilled  water,  and  allowed  to  dry  there  without  smearing. 
In  this  manner  it  was  possible  to  obtain  a  truer  indication  of  the  bac¬ 
terial  disposition  of  the  collected  specimen.  These  slides  were  stained 
simultaneously  with  Gram  stain  or  Loeffler’s  methylene  blue,  and  the 
fields  compared. 

The  results  of  twenty-five  examinations  of  plaque  material  com¬ 
pared  with  calculus,  “white  deposit,”  and  normal  film,  showed  that 
Gram-positive  thread  and  small  Gram-positive  bacillary  forms  were 
more  abundant  and  regular  in  appearance,  while  there  was  a  relative 
decrease  of  indeterminate  forms.  In  the  six  calculus  preparations, 
Gram-positive  threads  were  regularly  present,  but  were  slightly  larger 
and  less  regular  in  morphology  and  staining.  In  the  five  preparations 
from  the  “materia  alba,”  Gram-negative  thread  forms  and  bacilli 
seemed  to  be  more  prominent.  In  the  remaining  preparations  the 
fields  showed  the  usual  variations  of  mouth  smears,  i  The  evidence 
obtained  in  this  manner  suggested  that  the  principal  bacterial  elements 
in  the  plaque  masses  were  thread  forms  showing  little  branching  or 
club  formation,  and  small  Gram-positive  bacilli  (diphtheroids),  and 
that  these  elements  were  much  more  regularly  present  than  in  other 
deposits  and  films  (excluding  calculus)  occurring  on  the  surface  of  the 
teeth.  In  fact  they  were  present  so  regularly  as  to  suggest  a  causal 
agency.  These  findings  coincide  with  those  of  Btirger  and  Griitz  (2). 

VI.  FACTORS  INFLUENCING  PLAQUE  FORMATION 
A.  Bacterial 

As  the  previous  considerations  have  given  no  indication  of  an 
immediate  cause  of  this  pigmentation,  it  was  hoped  that  by  isolation 
of  organisms  of  the  thread  or  bacillary  types  such  a  factor  would  be 
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liactena.  With  this  object  the  isolation  ot  any  signiticant  toims  was 
attempted.  For  this  purjiose  plaque  material  was  remo\ed  from 
teeth  after  the  treatment  outlined  above,  with  the  additional  isola- 


found.  The  more  remote  causes  would  then  be  those  which  provided 
a  suitable  environment,  such  as  diet,  mucin  precipitation,  and  the 
absence  from  the  mouth  of  overwhelming  growths  of  antagonistic 


Fig.  3  Fig.  4 

I  iG.  1.  Shows  Frown  Plaqck  .\boct  Cingivai.  Margin  of  Lingcal  Si  rfacks  of 

Lowkr  Incisors 

Fig.  2.  Shows  Pi.aqi  k  .Vboi  t  Bi  ec  al  Scrfacfs  of  Postkrior  Tf.f.th 
Note  the  separation  from  the  gingival  margin  on  the  posterior  teeth,  and  the  irregu¬ 
larity  of  position  on  the  lateral  incisor,  which  is  in  lingual  occlusion. 

Fig.  3.  Shows  Hactkrial  Thrf.ad-f.i.kmknts  in  (Iram  stainki)  Prf.paration  of  Plaqi  f. 

.M.vtf.riai. 

Fig.  4.  Shows  Thrkad  Ki.f.mf.nts 
At  “b”  threads  are  shown  constituting  the  bulk  of  the  phuiue  mass 
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tion  of  the  field  with  sterile  towels.  Removal  was  accomplished, 
before  the  saliva  returned  to  the  plaque,  after  the  application  of 
absolute  alcohol,  and  by  means  of  an  aseptic  Cushing  scaler  introduced 
into  the  culture  medium.  In  tw’enty-nine  cases  cultures  were  taken 
from  identical  sites  in  pigmented  and  unpigmented  mouths,  the  latter 
to  serve  as  controls,  by  the  use  of  which  it  was  hoped  that  different 
and  distinct  organisms  could  be  demonstrated  in  the  test  cultures. 
As  smear  examinations  had  shown  small  numbers  of  cocci  and  Gram¬ 
negative  bacillary  forms,  these  types  of  organisms  w'ere  neglected 
and  attention  limited  to  small  Gram-positive  bacillary  and  Gram¬ 
positive  thread-fonning  organisms.  The  culture  media  used  included 
all  the  common  laboratory  media,  with  the  addition  of  the  gelatin-stab 
preparations  on  which  ^Miller  (12c)  had  successfully  cultivated  chromo- 
genic  forms,  potato  media  according  to  Goadby  (5e),  and  saliva-agar 
and  saliva-ascitic-agar,  as  recommended  by  Xaeslund  (13b).  Both 
aerobic  and  anaerobic  cultures  were  made.  X"o  controls  were  used 
with  the  last  two  media,  nor  in  the  anaerobic  cultivations.  A  number 
of  inoculations  were  made  into  nutrient  broth,  subculturing  only  from 
such  tubes  as  show’ed  thread  or  bacillary  forms  in  appreciable  numbers. 
A  mistake  w'as  probably  made  in  disregarding  such  forms  as  appeared 
in  both  control  and  test  inoculations,  as  the  appearance  of  a  type  in  a 
control  culture  did  not  necessarily  debar  it  from  being  causal  under 
different  circumstances. 

In  all,  seven  thread-forming  organisms  were  isolated.  Of  these 
four  were  anaerobic,  but  only  one  was  capable  of  subculture.  Of  the 
aerobic  forms,  two  grew  readily  in  subculture;  both,  highly  pleomor¬ 
phic,  appearing  in  subcultures  as  branching  threads,  sometimes  with 
sheath  formation  and  bacterial  fragmentation,  and  again  as  regular 
bacilli.  From  their  growth-reactions,  it  was  impossible  to  identify 
these  types  as  any  of  the  recognized  oral  microorganisms.  Morpho¬ 
logically  one  type  resembled  the  Leptothrix  buccalis  described  by 
Bulleid  (3),  although  culturally  it  was  rather  dissimilar.  The  second 
type  was  more  comparable  to  the  Bacillus  buccalis  maximus  of 
Goadby  (5f)  and  Miller  (12d),  or  to  the  Leptothrix  gigantea  of  the  latter 
author  (12e),  than  to  any  other  organism,  but  here  again  there  were 
cultural  discrepancies.  The  first  type  showed  a  slight  yellow  chromo- 
genic  tendency  on  agar.  The  latter  formed  an  adherent  growth  in 
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liquid  media,  suggesting  the  possibility  of  plaque  formation  on  smooth 
surfaces.  Both  forms  showed  proteolytic  properties  indicating  that 
the  proteins  of  the  saliva  could  be  used,  and  life  supported  in  clean 
mouths.  Beyond  this,  however,  there  is  no  indication  that  these 
isolated  and  cultivable  organisms  are  causal  of  the  brown  plaque, 
especially  as  these  forms  were  isolated  in  only  two  of  the  many  cultural 
endeavors. 

A  further  incomplete  description  of  these  forms  seems  of  no  value, 
as  it  would  do  nothing  to  dispel  the  fog  which  enshrouds  the  peculiar 
thread-forming  organisms  of  the  mouth.  These  forms  appear  to  be 
associated  with  all  film  formations,  and  yet  it  is  impossible  to  classify 
them  in  the  least  degree,  or  even  to  place  them  definitely  in  the  bacilli, 
actinomyces,  or  possibly  non-existent  leptothrix  group. 

B.  Oral  hygiene 

It  has  been  shown  that  there  is  a  definite  relationship  between  a 
reduction  in  the  incidence  of  caries  and  the  existence  of  this  plaque. 
It  seems  possible,  therefore,  that  the  occurrence  of  this  latter  condition 
may  be  dependent  upon  a  healthy  state  of  the  tissues  in  the  mouth. 
To  elucidate  the  question,  the  following  observations  were  made. 

a.  Effect  of  caries.  In  an  examination  of  the  histories  of  more  than 
100  patients  showing  this  condition,  it  was  found  that  in  30  cases  the 
teeth  had  at  one  time  been  very  carious,  but  that  since  the  completion 
of  the  first  treatment  the  progress  of  destruction  had  practically 
ceased,  even  through  the  most  susceptible  years.  In  several  cases, 
the  patient  volunteered  the  information  that  the  “brown  line”  had 
been  present  “since  the  bad  teeth  were  extracted.”  Other  cases  were 
noted  in  which  the  plaque  was  present  in  one  member  of  a  family, 
while  the  others  who  enjoyed  similar  food  and  environment  showed  no 
signs  of  the  condition.  In  all  cases  the  mouths  with  the  plaque  were 
the  less  carious.  One  case  was  observed  in  which  three  weeks  after 
the  completion  of  fillings  in  eight  teeth,  the  brown  line  appeared. 
Unfortunately,  a  coincident  change  of  diet  prevented  the  drawing  of 
conclusions. 

In  an  attempt  to  gain  definite  information  in  this  connection,  three 
cases  were  chosen  in  which  considerable  caries  was  present  as  well  as 
traces  of  the  brown  plaque.  Record  of  the  extent  of  the  latter  was 
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made  by  listing  exactly  the  teeth  bearing  the  plaque,  with  rough 
drawings  of  its  nature  and  distribution.  The  mouths  were  then 
rendered  healthy  by  fillings  and  extractions,  and  reexaminations  made 
from  time  to  time.  In  one  case  the  line  was  absent  after  eight  months, 
perhaps  owing  to  improved  prophylaxis;  in  one  case  there  was  no 
apparent  change;  in  the  remaining  case  the  line  became  more  pro¬ 
nounced  and  darker.  It  seems  that  the  occurrence  of  this  line  may  be 
assisted  by  the  removal  of  carious  teeth. 

h.  Effect  of  pathological  conditions  of  soft  tissues.  Several  cases  were 
observed  in  which  the  brown  plaque  was  present  in  mouths  showing 
pathological  lesions.  In  one  case  a  generalized  gingivitis  accompanied 
a  strong  pigmentation.  In  two  cases  a  gingivitis  and  a  buccal  infection 
occurred  on  one  side  of  the  mouth  while  plaque  formations  were 
present  only  on  the  opposite  side.  On  two  occasions  full  jaw  extrac¬ 
tions  were  necessary,  once  from  the  upper  and  once  from  the  lower 
jaw.  In  both  cases  the  teeth  of  the  other  jaw,  which  showed  a  marked 
pigmentation  about  the  gingival  margins,  remained  healthy.  It  seems 
that  certain  pathological  conditions  are  inhibitory  to  plaque  formation, 
but  that  others  do  not  have  that  effect. 

c.  Effect  of  prophylaxis.  A  general  survey  of  the  hygiene  of  these 
pigmented  mouths  showed  that  as  a  whole,  in  spite  of  the  decreased 
amount  of  caries,  these  mouths  were  less  carefully  cared  for  than  the 
average.  An  examination  of  the  tooth-cleaning  habits  revealed  that, 
of  100  patients, 

15  cleaned  their  teeth  more  than  once  daily. 

47  cleaned  their  teeth  once  daily. 

14  cleaned  their  teeth  less  than  once  daily. 

24  never  cleaned  their  teeth. 

Of  those  who  cleaned  their  teeth  once  daily,  by  far  the  greater  number 
performed  their  daily  task  before  breakfast,  so  that  for  all  practical 
purposes  these  mouths  might  be  regarded  as  uncleaned.  In  fact  the 
15  patients  who  cleaned  their  teeth  more  than  once  daily  were  the 
only  ones  who  could  be  credited  with  having  anything  like  clean 
mouths.  That  it  is  impossible  to  point  to  any  particular  habit  of 
dental  care,  as  a  definite  adjuvant  to  this  plaque  formation,  will  be 
better  realized  when  the  diversity  of  dentifrices  used,  and  the  differ¬ 
ences  in  the  manner  of  cleaning  employed,  by  each  patient  is  borne  in 
mind.  Each  person  it  seems  has  his  own  particular  technique  for  tooth 
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cleaning,  by  which  in  most  cases  certain  parts  of  the  teeth  are  not 
touched  by  the  brush.  In  fact  it  is  not  uncommon  to  find  large  areas 
of  the  mouth  quite  neglected,  and  it  was  seldom  in  the  children  who 
came  under  the  writer’s  care  that  such  an  area  could  not  be  found. 
Although  proprietary  preparations  were  most  popular,  the  types  of 
dentrifrice  used  were  legion  and  included  all  possible  substitutes  such 
as  soot  or  “bon  ami.” 

Certain  conditions  were  observed,  however,  which  suggest  that 
dental  prophylaxis  can  be  an  important  factor:  (1)  the  plaque  formation 
was  more  obvious  in  the  less-cleaned  mouths,  and  in  such  as  had  a 
definite  mucous  film  on  the  surfaces  of  the  teeth.  In  such  mouths  it 
was  not  uncommon  to  see  a  hard  almost  black  plaque  covering  a  major 
part  of  the  lower  third  of  the  teeth.  (2)  In  well-cleaned  mouths, 
and  where  there  was  little  sign  of  a  mucous  film  upon  the  teeth,  the 
pigmentation  was  much  less  marked;  and  here  was  seen  only  in  the 
interproximal  spaces,  and  as  a  fine  line  about  the  lower  third  of  the 
teeth.  It  seems  that  the  growth  can  be  kept  off  the  accessible  surfaces 
of  the  teeth  by  assiduous  brushing.  This  probably  accounts  in  no 
small  measure  for  the  fact  that  the  line  is  so  frequently  seen  upon  the 
lingual  surfaces  of  the  lower  incisors  and  upper  premolars,  both  sites 
in  which  careful  brushing  is  easily  omitted.  Suggestive  of  this  was  the 
case  of  a  brother  and  sister  of  nearly  the  same  age,  showing  the  same 
degree  of  pigmentation  in  inaccessible  sites.  In  the  accessible  locali¬ 
ties,  the  care  of  the  feminine  toilet  kept  the  teeth  free,  while  even  the 
labial  surfaces  of  the  brother’s  teeth  were  heavily  pigmented.  In 
another  similar  case  of  two  sisters,  the  younger  complained  that  “it 
took  too  much  brushing  to  keep  the  stain  away.”  Other  cases  showed 
heavy  deposits  on  individual  teeth  neglected  by  imperfect  brushing. 
There  were  also  cases  where  the  patients  had  despaired  of  keeping  the 
pigmentation  away  by  the  use  of  a  brush. 

Interesting  observations  were  made  at  the  Canterbury  Fresh  Air 
Home  for  suspected  tubercular  children,  where  an  acid  mouthwash  is 
used  according  to  Pickerill’s  (14d)  recommendation.  Here  the  occur¬ 
rence  of  the  plaque  is  very  common.  A  similar  relationship  between 
the  use  of  this  mouthwash  and  the  increased  incidence  of  the  pigmenta¬ 
tion  was  reported  from  schools  in  the  Wanganui  district.  New  Zealand, 
where  the  institution  of  its  daily  use  was  followed  by  the  appearance 
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of  the  plaque  in  many  mouths.  It  has  been  noted  that  in  cases  where 
bicarbonate  of  soda  has  been  used  as  a  dentrifrice,  the  teeth  were 
particularly  clear  of  all  films  and  deposits.  In  one  of  these  cases, 
however,  a  heavy  deposit  of  brown  pigment  was  observed  about  a 
few  teeth,  which  it  was  found  were  completely  neglected  in  the  clean¬ 
ing  procedures. 

To  test  the  influence  of  the  use  of  certain  substances  several  experi¬ 
ments  were  performed.  (1)  A  girl  of  10  years  gave  a  history  of  appear¬ 
ance  of  the  brown  line  after  she  ceased  the  use  of  hydrogen  peroxide 
as  a  mouthwash.  The  plaque  was  removed  from  the  surfaces  of  her 
teeth  except  those  of  the  upper  left  side.  Full  strength  H2O2  was 
used  twice  daily  on  a  brush.  After  four  months  the  pigmentation  had 
not  reappeared  on  the  cleaned  teeth.  Three  weeks  after  cessation  of 
the  treatment  the  stain  had  returned  about  aU  the  cleaned  surfaces. 
(2)  In  another  mouth  the  pigmented  lower  canines  were  cleaned  and 
washed  daily  with  pledgets  of  cotton  wool.  For  one,  saturated  sodium 
chloride  solution  was  used;  for  the  other,  saturated  sodium  bicarbonate 
solution.  It  was  found  that  after  ten  days  the  canine  treated  with 
the  latter  had  lost  all  its  plaque,  while  the  other  remained  almost 
unchanged  despite  exactly  the  same  number  of  rubbings  with  the 
sodium  chloride  solution.  (3)  After  cleaning  the  lower  anterior  teeth 
the  plaque  was  found  to  reappear  on  two  unwashed  ones,  previous  to 
its  appearance  on  the  two  adjacent  ones  which  had  been  subjected 
to  daily  treatment  with  distilled  water.  Other  adjacent  teeth  washed 
with  sodium  chloride  and  sodium  bicarbonate  solutions  gave  no  signs 
of  its  reappearance,  after  a  period  of  three  weeks. 

It  seems  that  the  brown  pigmentation  can  be  kept  from  the  surface 
of  the  teeth  by  assiduous  brushings.  It  appears  that  strong  anti¬ 
septics  and  mucin  solvents  assist  in  keeping  this  plaque  from  the 
surfaces  of  the  teeth,  whereas  there  are  indications  that  a  slightly  acid 
dentifrice  stimulates  the  formation  of  this  plaque.  A  certain  degree 
of  uncleanliness  does  not  appear  to  inhibit  this  condition. 

C.  Diet 

Miller  (12b),  in  1890,  noted  the  occurrence  of  this  brown  plaque  in 
five  members  of  the  same  family.  The  writer  has  on  twenty  occasions 
observed  the  condition  in  several  members  of  the  same  family.  In 
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the  examination  of  children  from  orphanages  and  similar  institutions, 
a  large  percentage  of  occurrence  was  generally  noted.  In  the  examina¬ 
tion  of  ten  four-year-old  girls  from  one  home,  every  one  was  found  to 
show  pigmentation  (associated  incidentally  with  complete  immunity  to 
caries  in  every  case).  Older  children  from  the  same  institution  also 
showed  a  high  percentage  of  occurrence.  In  the  Institute  for  the  Deaf, 
of  forty  old  residents  the  condition  showed  itself  in  ten  mouths;  of 
thirty-four  new  arrivals,  none  gave  evidence  of  it.  In  considering  this 
increased  incidence  in  these  groups  we  can  immediately  rule  out  the 
“hereditary  constitutional  factor”  suggested  by  Miller.  Thus  the 
only  common  factor  remaining  seems  to  be  the  diet. 

In  all  cases  where  this  plaque  was  observed,  inquiries  were  made  of 
the  patient  or  parent  to  ascertain  the  nature  of  the  food  consumed. 
As  exact  information  was  available  from  the  institutions,  it  was  possi¬ 
ble  to  compare  the  diets  of  these  individuals  and  groups  with  the 
average  diet.  The  findings  were  briefly  as  follows.  The  patients  of 
the  whole  group  were  of  the  poorer  class,  and  the  food  of  a  plainer  and 
less  varied  nature  than  that  to  which  others  are  accustomed.  It 
included  much  less  of  the  rich  carbohydrate  foods  such  as  cakes, 
cookies,  biscuits,  and  fancy  desserts.  These  were  replaced  by  a  larger 
vegetable  and  fruit  consumption.  There  was  little  or  no  food  eaten 
between  meals.  Milk  was  commonly  used  in  fair  amounts.  Only 
three  in  the  whole  group  laid  any  claim  to  the  consumption  of  sweets 
or  candy. 

It  seems  that  a  low  carbohydrate  diet  is  associated  with  the  forma¬ 
tion  of  this  brown  plaque.  This  may  have  effect  through  a  change  in 
the  oral  flora,  as  suggested  by  Goadby  (5a),  and  Howitt,  Fleming 
and  Simonton  (8),  or  in  the  nature  of  the  saliva  itself,  or  in  the  factors 
influencing  the  precipitation  of  the  salivary  proteins. 

D.  Saliva 

Analytical  examinations  of  the  saliva  were  not  possible  in  this  work, 
but  note  was  taken  of  its  clinical  appearance  in  all  of  approximately 
160  cases.  With  one  exception,  and  possibly  owing  to  reflex  influence, 
the  saliva  was  present  in  normal  amounts,  and  was  normal  in  viscosity. 
Calculus  was  associated  with  8  per  cent  of  these  plaque  formations, 
generally  on  separate  teeth.  It  may  therefore  be  concluded  that  the 
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salivary  changes  associated  with  the  deposition  of  calculus  are  unim¬ 
portant  in  the  causation  of  the  other  condition. 

Hypothetically,  the  precipitation  of  the  proteins  of  the  saliva  would 
be  important  in  the  origination  of  any  deposit  on  the  teeth.  Mucin 
and  globulin  (7)  precipitation  in  a  pure  state  by  acids  (9)  or  water 
could  form  a  nutritive  medium  for  proteolytic  and  chromogenic 
bacteria  (12f,  14e,  16).  These  precipitations  would  be  moved  by  food 
and  muscle  action  into  stagnating  areas  of  the  mouth,  pits,  fissures, 
interproximal  spaces,  or  the  gingivae,  where  fresh  mucin  is  being 
secreted  continually.  In  these  sites  bacterial  growth  would  continue, 
with  a  preponderance  of  the  proteolytic  forms,  provided  carbohydrates 
did  not  become  impregnated  into  these  deposits.  Evidence  that  such 
a  sequence  actually  does  occur  is  furnished  by  the  occurrence  of  the 
pigmented  plaque  about  teeth  in  cases  where  the  use  of  an  acid  mucin- 
precipitating  mouthwash  has  been  commenced,  and  the  absence  and 
easy  removal  of  the  pigmentation  under  the  influence  of  mucin-solvent 
alkali-dentrifrices.  Furthermore,  the  irregular  distribution  about 
maloccluded  teeth,  and  in  one  case  where  the  muscle  tonus  of  the 
lips  was  lost,  indicates  that  muscle  action  is  a  factor  in  localizing  this 
pigmentation. 


VII.  SUMMARY  AND  DISCUSSION 

It  seems  that  the  nature  of  this  brown  pigmented  plaque  is  some¬ 
what  similar  to  that  of  salivary  calculus,  both  in  its  physical  nature 
and  its  chemical  components.  In  it  are  present  small  quantities  of 
inorganic  substances,  possibly  in  the  form  of  calcium  and  magnesium 
phosphates  and  carbonates,  as  well  as  quantities  of  mucin  or  its 
compounds,  which  have  been  precipitated  from  the  saliva.  Another 
point  of  similarity  with  salivary  calculus  is  that  both  substances 
appear  in  conjunction  with  large  numbers  of  bacterial  thread-forms, 
and  it  is  suggested  that  these  thread  forms  are  an  important  factor 
in  the  formation  of  the  plaque. 

When  this  condition  is  established  about  the  teeth,  it  appears  to  have 
the  reverse  of  a  harmful  effect  upon  the  teeth  themselves.  The  inci¬ 
dence  of  caries  in  100  cases  having  brown  plaques  was  little  over  one- 
half  of  the  average  in  1000  patients  of  corresponding  ages,  attending 
the  same  clinic,  but  having  no  brown  plaques. 
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It  is  suggested  that  the  occurrence  of  these  pigmentations  depends 
upon  a  certain  chain  of  factors.  Mucin  is  precipitated  upon  the  teeth 
in  a  pure  state  by  acids  in  food  or  dentifrice.  If  this  precipitate  is 
undisturbed,  and  uncontaminated  by  carbohydrates,  it  is  gradually 
moved  by  muscle  action  to  the  sheltered  areas  on  the  teeth  where, 
dependent  upon  the  health  of  the  mouth  and  consequent  type  of  the 
oral  flora,  certain  bacterial  forms  become  established.  The  most 
common  of  these  seem  to  be  thread  forms  of  the  actinomyces  group,  a 
number  of  which  were  isolated  but  not  classified.  These  forms  proba¬ 
bly  fix  deposits  of  inorganic  salts  upon  the  teeth  as  is  the  case  with  the 
actinomyces  of  calculus.  Although  many  members  of  the  actinomyces 
group  produce  pigment,  none  of  the  forms  from  the  plaque  produced 
brown  pigment  in  culture.  Such  pigmentation  has  been  observed, 
however,  in  a  form  isolated  from  calculus.  The  manner  in  which  the 
pigmentation  appears,  first  as  a  light  reddish  coloration  developing  to 
a  dark  brown,  is  suggestive  of  certain  of  the  chromobacteria  or  mesen¬ 
teric  bacilli,  but  there  was  little  evidence  of  such  forms  in  smear 
examinations. 

It  is  thought  that  the  lowered  incidence  of  caries  is  principally  the 
result  of  superior  food  habits  in  the  special  group  of  patients,  although 
the  existence  of  strong  colonies  of  benign  bacteria  in  otherwise  suscepti¬ 
ble  sites  no  doubt  exerts  a  defensive  action. 

The  principal  value  of  this  discussion  seems  to  be  its  suggestion 
that  a  sweeping  condemnation  of  all  deposits  on  the  surface  of  the 
teeth  is  unjustified,  as  at  least  this  particular  plaque  appears  to  exert 
nothing  but  a  protective  action. 
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HISTOLOGIC  CHANGES  IN  THE  RAT  INCISOR  FOLLOWING 
HYPOPHYSECTOMAi 


A  Prelminary  Report 

I.  SCHOUR,  B.S.,  D.D.S.,  :M.S.,  Ph.D.,  and  H.  B.  VAN  DYKE,  Ph.D.,  :H.D. 

Department  of  Dental  Histology,  University  of  Illinois,  and  Department  of  Anatomy  and 
Pharmacological  Laboratory,  University  of  Chicago,  Chicago,  III. 

This  study  is  based  on  twenty-three  successfully  hypophysecto- 
mized  rats.  Their  ages  when  operated  upon  ranged  from  36  to  64 
days.  The  interval  between  the  operation  and  the  death  of  the  ani¬ 
mal  ranged  from  63  to  459  days.  This  gave  a  sufficiently  complete 
series  of  stages  so  that  the  regressive  changes  could  be  followed.  The 
operations  were  performed  by  the  parapharyngeal  approach,  following 
the  technique  of  Prof.  Philip  E.  Smith.  An  operation  was  considered 
successful  when  there  w’as  no  increase  in  spontaneous  growth  for 
months,  and  no  spontaneous  oestrous  cycle  for  weeks  or  months. 

A  study  was  also  made  of  sixteen  litter-mate  controls,  most  of 
which  were  unsuccessfully  hypophysectomized.  The  latter,  as  well 
as  the  unoperated  litter-mate  controls,  showed  no  indication  of  hypo¬ 
physeal  deficiency.  The  gross  findings  were  (a)  progressive  retarda¬ 
tion  and  final  cessation  of  eruption;  ib)  distortion  of  form,  especially 
in  the  basal  zone,  (c)  Smaller  size  of  teeth  (two-thirds  normal  size), 
d'he  histologic  findings  are  summarized  below. 

1.  The  enamel  epithelium  undergoes  regressive  changes  and  fold¬ 
ings,  which  result  either  in  vicarious,  aborted,  enamel-formation 
in  the  labial  periosteum,  or  in  hypoplastic  areas  of  enamel.  The 
ganoblasts  become  cuboidal  and  flat,  and  finally  degenerate.  The 
papillae  become  irregular,  proliferate  into  the  labial  alveolar  perios¬ 
teum  where  they  become  isolated  in  the  form  of  epithelial  islands,  and 


*  Read  at  a  meeting  of  the  Chicago  Section  of  the  International  Association  for  Dental 
Research,  Medical  and  Dental  .\rts  Club,  October  9, 1931 .  This  investigation  was  in  part 
supported  by  the  John  D.  Hertz  Fund  of  the  University  of  Chicago. 
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finally  undergo  degenerative  changes.  In  the  anterior  zone,^  in  ani¬ 
mals  that  lived  more  than  ten  months  after  the  operation,  the  enamel 
epithelium  is  entirely  lacking. 


J  io.  1.  A  mid-sagittal  sertion  of  the  upper  right  incisor  of  Rat  216,  which  was  hypo- 
physectomized  when  thirty-nine  days  ol<l  and  lived  .172  days  after  the  operation.  XlOJ 

2.  ']  he  enamel  in  the  anterior  zone  is  normal  except  for  occasional 
hyfxtplastic  areas  that  are  usually  associated  with  connective-tissue 

*  The  Verm  “anterior  n/jne”  refers  to  the  anterior  eight  or  nine  tenths  of  the  tooth.  The 
“hasai  x/jne”  (^intains  the  base  of  the  pulp,  and  is  the  seat  of  ai  tivity  of  Hert wig’s  sheath. 


hypophysectomy:  effect  on  incisor 


875 


ingrowths.  In  the  basal  zone  the  enamel  shows  many  variations  from 
normal  structure  to  complete  absence. 

3.  The  dentin  in  the  anterior  zone  fills  the  pulp  almost  entirely  so 
that  the  tooth  contains  practically  as  much  dentin  as  does  the  normal 
control,  although  the  bulk  of  the  tooth  is  one-third  smaller  than  the 
normal.  The  structure  in  this  zone  is  normal  except  for  some  pulpal 
inclusions.  At  the  basal  zone  the  dentin  forms  the  principal  bulk  of 
the  multiple  foldings,  and  varies  structurally  from  normally  calcified 
to  very  poorly  calcified  dentin  and  irregular  uncalcified  matrix. 

4.  The  pulp  is  almost  completely  obliterated  and  dentified  in  the 
anterior  zone.  The  pulpal  slit  that  remains  in  this  zone  contains 
many  calcified  globules.  In  the  basal  zone  the  pulp  takes  on  a  more 
or  less  typical  appearance,  but  its  blood  supply  is  reduced  in  compari¬ 
son  with  the  rich  blood-supply  of  the  control  material. 

5.  The  cementum  is  thicker  than  normal.  It  sometimes  reaches 
five  times  the  normal  thickness.  Its  outline  is  sometimes  disturbed 
in  the  basal  zone. 

6.  The  periodontal  membrane  is,  as  a  rule,  normal  in  structure,  but 
its  blood  supply  is  below  normal.  It  is  uneven  in  width,  and  contains 
an  increased  number  of  epithelial  rests. 

7.  The  labial  alveolar  periosteum  has  a  reduced  blood  supply  and 
is  irregular  in  width.  Occasionally  it  contains  islands  of  bone  that 
are  near  the  enamel,  or  in  contact  with  the  enamel. 

8.  Hertwig’s  sheath  displays  greater  vitality  than  any  other  dental 
tissue.  It  is  often  displaced.  An  accumulation  of  eosin-staining  fluid 
between  the  sheath  and  the  pulp  is  sometimes  observed. 

The  actual  conditions  in  a  given  case  naturally  depend  on  the  time 
elapsing  between  the  operation  and  the  death  of  the  animal,  and  are 
progressive. 
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I.  INTRODUCTION 

While  trying  to  obtain  the  Bacillus  fusiformis  in  pure  cultures  from 
cases  of  trench  mouth  we  isolated  another  organism  which,  we  believe, 
belongs  to  the  same  biological  class.  Cultural  studies  indicated  that 
both  organisms  have  a  complex  life-cycle.  Investigators  have  had 
different  opinions  on  the  morphology  and  the  cultural  characteristics 
of  the  Bacillus  fusiformis,  but  many  reports  refer  to  similarities,  such 
as  the  lack  of  uniformity  in  the  morphology  of  the  bacillus,  its  almost 
constant  association  with  cocci,  the  presence  of  long  filamentous 
threads,  and  the  asymmetrical,  tenacious,  granular  nature  of  the 
colonies.  The  organism  described  in  the  present  paper  exhibited 
similar  characteristics  in  its  cultural  reactions. 

II.  REVIEW  OF  THE  LITERATURE 

A  review  of  the  literature  revealed  no  reference  to  any  colony,  grow¬ 
ing  in  semi-solid  agar,  exactly  like  the  one  we  shall  discuss.  Various 
descriptions  of  the  colony  of  Bacillus  fusiformis  have  been  recorded. 
In  a  few,  growth  in  the  depths  of  agar  is  recorded.  Krumwiede  and 
Pratt‘  described  a  colony,  grown  in  the  depths  of  agar,  characterized 

*  Krumwiede  and  Pratt:  Journal  (f  Infectious  Diseases,  1913,  xiii,  p.  438. 
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by  thread-like  protrusions  from  one  or  both  sides.  Pratb*  grew  the 
colonies  in  the  depths  of  agar,  getting  a  flat,  irregular  mass  with  a 
tuft  near  the  center.  Occasionally  there  were  wedge-shaped  ones 
with  the  tuft  sticking  out  at  one  side.  Kast*  observed  colonies,  in 
micro-slide  preparations  in  agar,  in  which  the  organisms  grew  in  fila¬ 
ments  from  a  central  area.  Surface  colo  ^  were  described  by  others. 
Tunnicliff^  said  that  the  colonies  on  bio  agar  were  smooth,  moist, 
and  regular;  in  ascites  shake-agar  culture  hey  were  lenticular,  with 
even  borders  and  a  slightly  brownish  ti  ^  .  She  also  described  a 
filamentous  thread  and  threads  made  u  •  f  bacilli.  Mellon®  de¬ 
scribed  his  surface  colonies  as  raised,  m-  rately  moist,  and  fairly 
adherent.  Varney®  classified  the  organis  into  four  groups,  the 
surface  colony-formation  being  one  means  r  lifferentiating  the  types. 
They  were  all  granular  and  adherent,  but  <  irent  in  the  character  of 
the  edges.  He  also  described  a  tangled  twisted,  filamentous,  or 
thread-like  organism  with  granules.  Ro>  low  and  Tunnicliff^  did 
not  describe  colonies,  but  found  long  fila  nents  and  threads  with 
swollen  cocci  at  the  ends.  Others  have  described  the  colonies  as 
small,  irregular,  felted,  brush-like,  and  hazy. 

in.  DESCRIPTION 

In  our  cultural  procedures,  a  loopful  of  txudate  from  a  case  of 
trench  mouth  was  transferred  immediately  to  a  deep  tube  of  fresh 
veal-infusion  broth,  without  dextrose,  over  brain,  adjusted  to  a  pH 
of  7.4,  and  incubated  at  37°C.  for  forty-eight  to  seventy- two  hours  in  a 
phosphorus  jar.  Smears  were  then  made  and  stained  by  various 
methods:  Gram,  Giemsa,  gentian  violet,  and  carbol  fuchsin.  We 
consistently  obtained  Gram-negative  bacilli  of  varying  morphology 
mixed  with  amphoteric  cocci  and  Gram-negative  filaments.  A  series 
of  ten  dilutions  was  made  from  these  cultures;  and  agar,  containing 
either  ascitic  fluid  or  blood  serum  and  adjusted  to  pH  7.4.,  was  inocu- 

*  Pratt:  Journal  of  Infectious  Diseases,  1927,  xli,  p.  461. 

*  Kast:  Journal  of  Laboratory  and  Clinical  Medicine,  1928,  xiv,  p.  112. 

*  Tunnicliff :  Journal  of  Infectious  Diseases,  1923,  xxxiii,  p.  147. 

‘  Mellon:  Journal  of  Bacteriology,  1926,  xii,  p.  279. 

•Varney:  Ibid.,  1927,  xiii,  p.  275. 

^  Rosenow  and  Tunnicliff:  Journal  of  Infectious  Diseases,  1912,  x,  p.  1. 
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lated  with  each  dilution  and  plated  out  into  Petri  dishes.  The  plates, 
inverted  by  the  method  of  Krumwiede  and  Pratt*  and  sealed  with  a 
mixture  of  paraffin  and  vas||^ine,  were  incubated  at  37°C.  for  forty- 
eight  to  seventy-two  hours,  then  examined.  Of  various  types  of 
colonies  obtained,  those  yielding  the  unidentified  organism  were  small, 
irregular,  with  indefinite  bo  Trs  and  one  fringed  edge.  This  type  of 
colony  was  more  abundan  itd  more  typical  in  the  lower  dilutions 
that  had  been  plated;  occa  anally  it  was  found  in  the  control  plates. 
It  was  very  irregular  in  s  as  well  as  in  shape,  ranging  from  those 
visible  only  under  the  min  lope  to  those  0.3  mm.  to  1  mm.  in  diam¬ 
eter.  The  shapes,  unlikr  r^ything  hitherto  described,  were  ovals 
with  filaments  on  one  sir  rectangles  with  one  frayed  edge;  wedge- 
shapes  with  a  fringe  at  tb  apex  (like  that  shown  in  Jig.  i);  S-shapes; 
long  and  thin,  short  and  'mt  types,  each  with  a  comet-like  trail  of 
fine  whiskers,  hence  the  af  .dlation  “bearded  colony.” 

The  general  structure  ol  ■  fie  colonies  was  the  same  regardless  of  the 
shape,  those  visible  to  theukked  eye  resembling  a  bit  of  cotton  fiber 
with  one  very  rough  edge.  *>  Studied  under  the  16-mm.  objective  they 
presented  a  granular  appearance,  with  an  interlacing  of  filamentous 
threads  that  extended  beyond  the  granules  on  one  side.  Three  ex¬ 
tremities  were  usually  smooth,  while  the  fourth  was  composed  of  the 
threads.  The  granules  were  thinner  at  the  edges  with  a  gradual  piling 
up  toward  the  center.  Little  further  detail  could  be  discerned  with 
the  high-power  objective.  A  plate  was  forced  open  and  one  colony, 
transferred  immediately  to  a  veal-infusion  brain-broth  tube,  was 
grown  under  the  same  conditions  as  the  original  culture.  The  growth 
after  seventy-two  hours  was  more  or  less  stringy  looking.  There  was 
no  disagreeable  odor  and  no  pigment  production.  In  smears,  made 
and  stained  by  the  usual  methods,  there  were  small  amphoteric  cocci; 
large  Gram-negative  cocci  and  filamentous  threads;  Gram-negative, 
thick,  pointed  bacilli,  and  blunt  bacilli  with  granules.  By  Giemsa’s 
method  the  cocci  were  blue  and  pink;  the  filaments,  blue;  the  larger 
cocci,  pink;  the  bacilli,  blue  with  pink  granules. 

Other  colonies,  located  by  means  of  the  microscope,  were  “fished” 
from  the  agar  with  a  sterile  dissecting  needle.  They  were  placed  on  a 

*  Krumwiede  and  Pratt:  Journal  of  Infectious  Diseases,  1913,  xii,  p.  199. 
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slide  where  they  exhibited  another  marked  characteristic:  instead  of 
smearing  out  on  a  slide  like  any  other  colony  they  remained  com¬ 
pletely  intact,  even  under  pressure.  They  felt  very  gritty  under  the 
needle  point.  The  entire  growth,  separated  from  the  agar  clinging 
to  it,  was  dissected  under  the  microscope  with  two  very  fine  needles 
{fig.  2).  When  torn  to  pieces  it  was  fixed  and  stained  by  the  same 
methods  as  slide  preparations  of  cultures.  The  filaments,  cocci, 
bacilli,  and  part  of  the  main  body  w’ere  not  stained  (Gram).  With 
Giemsa’s  method  the  filaments  and  large  cocci  were  stained  blue,  the 
cocci  pink,  and  the  bacilli  blue  with  pink  granules.  The  micro- 
dissected  specimen,  //g.  2,  viewed  under  the  oil  immersion  lens,  made  a 
very  interesting  study.  A  thick  central  area,  which  it  had  been  im¬ 
possible  to  tear  apart,  was  composed  of  a  mass  of  large  coccoid  forms. 
Near  the  edges,  and  in  the  thinner  portions  of  the  slide,  these  forms 
presented  smaller  ovals,  usually  four  {fig.  7).  Scattered  near  the 
edges  were  clusters  of  large  and  small  cocci  {figs.  3,  4,  and  5),  and 
blunt  bacilli  having  granules  that  resembled  fusiform  bacilli  {figs.  9 
and  10).  Woven  in  and  out  among  the  granules  in  the  thicker  parts, 
and  straggling  off  to  the  sides,  were  filaments  of  various  diameters 
{figs.  3  and  4),  each  with  a  central  axis,  which  was  sometimes  very 
narrow  or  wide,  and  sometimes  in  one  long  thread  or  in  nodes.  The 
bacilli  were  often  found  in  clusters,  the  organisms  pointing  to  a  com¬ 
mon  center.  There  was  an  occasional  large  coccoid  form  with  a  fiber 
attached  to  it  {fig.  6).  The  large  ovals  with  a  light  central  area  and  a 
cart-wheel  arrangement  of  fibrils  were  very  interesting  {fig.  8).  A  few 
of  these  forms  seemed  to  have  broken  open  and  left  the  fibers  exposed. 
All  the  cocci,  large  ovals,  and  bacilli,  seemed  to  be  lying  in  a  matrix 
of  a  lighter-staining  material. 

We  repeatedly  obtained  the  same  results,  the  colonies  growing  more 
profusely  in  the  media  inoculated  with  a  culture  than  in  the  controls. 
They  grew  in  semi-solid  agar  plates,  and  in  agar-shake  tubes,  but 
never  on  the  surface.  The  growth  in  agar-shake  tubes  rarely  ever 
came  within  an  inch  of  the  surface  of  the  media.  They  were  very 
much  like  the  colonies  grown  in  the  agar  plates.  Further  studies  of 
the  cultural  characteristics  and  the  pathogenicity  of  the  organism  are 
in  progress. 


Fig.  1.  Wedge-shaped  “bearded  colony”  in  semi-solid  agar  from  culture  of  exudate. 


Fig.  2.  Micro-dissected  “bearded  colony.”  Giemsa’s  stain. 
Fig.  3.  Two  groups  of  small  spores  and  fibers.  X"60 


IV.  DISCUSSION 

From  the  foregoing  observations  we  endeavored  to  work  out  the 
life-cycle,  as  we  see  it,  of  the  organism  that  produces  the  “bearded 
colony.”  It  does  not  exactly  correspond  to  the  life-cycle  of  the 
Bacillus  fusiformis,  as  we  have  described  it  in  another  paper,®  but  its 

®  Dean  and  Dean;  Journal  of  Dental  Research,  1931,  xi,  p.  759. 


Fig.  6  Fig. 

Fig.  4.  Same  as  . /Jg.  3.  X1425 
Fig.  5.  Large  cocci,  swollen  sptjres,  large  ovals,  one  fiber. 
Fig.  6.  Swollen  spore  sending  out  fiber,  with  central  axis. 
Fig.  7.  Large  oval  forms,  some  breaking  up  into  fours. 
Fig.  8.  Hacilli  in  cart-wheel  arrangement.  X760 
Fig.  9.  Cluster  of  bacilli.  X76() 

Fig.  10.  Cluster  of  bacilli.  X1425 


X760 

X1425 

X760 
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striking  similarities  lead  us  to  believe  that  it  belongs  to  the  same  bio¬ 
logical  class  -  a  higher  order  than  that  of  a  simple  bacterium. 

From  the  photomicrographs  {figs.  1  through  10,  representing  the 
various  fields  in  fig.  2,  the  stained  micro-dissected  preparation)  we 
made  the  composite  drawing  {fig.  11)  \n  w’hich  it  is  thought  the  life- 


1'Tg.  11.  Composite  drawing  of  life-cycle  of  bacillus  of  “bearded  colony” 


cycle  of  this  organism  can  be  traced  as  follows;  the  cycle  begins  in  a 
very  small  spore  {j'lg.  11,  circle  1),  hitherto  called  a  small  coccus. 
Under  the  proper  conditions,  and  at  the  optimum  temperature,  the 
protoplasm  of  the  spore  begins  to  swell  and  undergo  certain  changes, 
until  it  assumes  the  form  of  a  large  coccus  {Jig.  11,  circle  1).  A 
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finger-like  projection  from  one  side  of  the  large  coccus  grows  until  it 
forms  a  filament  or  mycelium  with  a  central  axis  {Jig.  11,  circle  1). 
The  coccus  clings  to  the  filament  until  it  degenerates  or  is  absorbed. 
The  central  axis  develops  in  width  as  w'ell  as  in  length  and,  having 
reached  a  certain  stage  of  development,  breaks  up  into  nodes  (Jg.  11, 
circle  1).  These  nodes  swell  until  they  almost  fill  the  surrounding 
sheath,  forming  a  chain  of  large  oval  forms,  which  break  from  the  sur¬ 
rounding  medium,  piling  up  in  masses  {jig.  11,  circle  2).  The  remains 
of  the  sheath  probably  form  the  matrix.  The  ovals  swell  and  grad¬ 
ually  break  up  into  groups  of  four  {Jig.  1 1 ,  circle  2) ,  which  in  turn  are 
released.  Each  of  the  four  undergoes  a  series  of  changes,  and  the 
protoplasm  assumes  a  fibrillar  arrangement  around  a  clear  central 
zone,  with  the  fibrils  pointing  to  the  clear  area  {Jig.  11,  circles  3  and 
4).  This  gives  a  wheel-like  appearance.  The  spokes  of  the  wheel 
develop  into  the  bacilli,  which  are  held  in  place  until  they  are  fully 
mature.  The  surrounding  sheath  or  ascus  falls  away  and,  if  the  or¬ 
ganisms  are  not  disturbed,  they  remain  in  the  cockle-bur  arrangement 
that  is  often  seen  {  fig.  11,  circle  4).  The  same  bacilli  when  fully 
developed  contain  granules,  which  are  probably  the  spores.  When 
the  bacilli  disintegrate  they  leave  these  granules  or  spores  in  masses, 
which  probably  are  the  reproductive  elements  and  capable  of  repeating 
the  cycle. 


V.  CONCLUSIONS 

Cultural  observations  of  the  organism  described  in  this  paper 
indicate  that  it  goes  through  a  complex  life-cycle,  which  would  place 
it  in  a  higher  class  than  that  of  a  simple  bacterium,  which  reproduces 
by  simple  fission. 

The  general  characteristics  of  the  cycle  of  this  organism  are  so  much 
like  those  of  the  Bacillus  fusiformis  that  we  believe  it  belongs  in  the 
same  class. 

The  sjKires  may  be  air-borne  and  so  widely  disseminated  that  they 
become  a  contaminating  agent,  being  found  in  dry  agar,  and  other 
dehydrated  materials. 
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I.  INTRODUCTION 

The  instruments  described  in  this  paper  were  devised  in  order  to 
facilitate  physically  accurate  projection,  upon  a  plane  surface,  of 
measurements  taken  directly  upon  the  head.  They  ivere  constructed 
in  response  to  the  long-felt  need,  arising  out  of  our  work  on  the  growing 
child,  in  the  Child  Research  Division  of  the  College  of  Dentistry  of 
New  York  University,  for  a  satisfactory  means  of  measuring  and 
studying  the  correctly  oriented  palate  with  its  denture  in  relation  to 
the  associated  structures  of  the  skull,  with  particular  reference  to 
changes  of  form  due  to  normal  or  abnormal  processes  of  growth.  With 
the  development  of  our  work,  the  necessity  for  some  definite  measure 
of  the  changes  that  were  being  produced  by  purely  orthodontic  means 
became  increasingly  apparent.  It  was  desired,  for  example,  to  dis¬ 
cover  what  movements  of  the  teeth  had  been  effected  as  a  result  of 
orthodontic  treatment,  and  particularly  whether  there  had  been  any 
distal  movements  of  the  molars;  whether  too,  as  a  result  of  widening 
the  alveolar  arch,  any  calculable  changes  in  the  elevation  of  the  palate 

‘  The  first  author  is  responsible  for  the  innovation  of  the  instruments,  the  second  for 
their  physical  elaboration,  and  the  last  for  their  ilescription  and  the  writing  of  this  pai'er. 
The  authors  are  conjointly  responsible  for  such  views  as  are  expressed  in  the  paper. 

*  Described  at  the  Ninth  (ieneral  Meeting  of  the  International  .Association  for  Dental 
Research,  Memphis,  Tenn.,  March  21-22,  1951;  Journal  of  Dental  Research,  1951,  xi,  p. 
494.  See  also  Ibid.,  p.  658. 
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had  taken  place.  It  was  also  desired  to  determine  the  exact  nature  of 
the  changes  in  the  vertical  elevation  of  the  individual  teeth  in  response 
to  treatment  for  the  correction  of  vertical  overbite.  Thus  it  came 
about  that  our  instruments  were  further  elaborated  to  meet  the  more 
purely  orthodontic  demands. 

It  will  be  readily  recognized  that  the  rapidly  growing  science  of 
orthodontia  has  long  stood  in  need  of  some  simple  and  reliable  means 
of  measuring  such  changes  in  the  growth  of  the  teeth  and  palate  as 
those  above  referred  to.  It  is  clear  that  the  description,  in  terms  of 
physical  measurement,  of  such  changes  would  provide  the  investigator 
with  an  infinitely  more  accurate  and  satisfactory  record  than  could 
ever  be  obtained  by  the  more  usual  metaphysics  of  the  preconditioned 
subjective  judgment.  The  instruments  here  described  are  calculated 
to  assist  the  investigator  in  measuring  the  changes  in  space  of  the 
denture  and  its  associated  structures,  and  to  give  a  precise  and  accu¬ 
rate  description  of  the  physical  changes  that  have  taken  place  as  the 
result  of  orthodontic  treatment  or  normal  growth.  But  it  need  hardly 
be  said  that  although  the  highest  degree  of  probability  will  obtain  for 
the  accuracy  of  the  measures  of  the  structures  examined,  such  a  high 
degree  of  probability  will  not  necessarily  characterise  the  conclusions 
drawn  from  them,  for  the  final  interpretation  of  our  measurements 
will  ultimately  depend  to  the  greatest  extent  upon  the  particular  kind 
of  theory  w'e  happen  to  hold.  Instruments,  it  should  be  remembered, 
are  merely  the  tools  we  have  perforce  to  use  in  order  to  aid  our  poorly 
developed  senses  the  more  accurately  to  perceive  part  of  the  nature 
and  some  of  the  relations  of  things.  It  is  by  experiment  that  we 
attempt  to  generate  causes  which  result  in  instrumentally  measurable 
effects.  In  orthodontic  work,  which  is  based  primarily  upon  the 
results  of  individual  experiment,  we  can,  most  of  the  time,  measure 
primary  causes,  although  often  we  can  measure  also  the  secondary  as 
well  as  the  primary  effects.  Secondary  and  tertiary  causes,  which 
may  or  may  not  be  causes  of  association  or  accident,  cannot  be  meas¬ 
ured  by  instruments.  Such  ancillary  causes  must,  of  course,  always 
be  taken  into  consideration  in  making  the  final  evaluation  of  physical 
data,  and  the  discovery  of  these  must  be  made  by  appropriate  means. 

For  the  rest,  the  following  remarks  aim  merely  at  giving  an  adequate 
description  of  the  instruments  and  the  method  of  using  them.  It  will 
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remain  for  a  later  series  of  studies  to  present  a  detailed  account  of  the 
results  obtained  by  their  employment. 

II.  CEPHALOMETER 

The  cephalometer  is  a  light  instrument  weighing  some  ounces, 
and  when  folded  occupies  an  area  of  9  x  11  x  4  inches.  It  is  con¬ 
structed  almost  entirely  of  aluminium.  Weighing,  as  it  does,  no  more 
than  the  ordinary  hand  calipers  or  compass  in  common  use  among 
anthropologists,  it  may  easily  and  comfortably  be  handled  by  the 
investigator  without  either  tiring  him  or  placing  a  burdensome  weight 
upon  the  subject.  The  function  of  the  cephalometer  is  to  make  such 
readings  upon  the  head  and  any  of  its  peripheral  structures,  in  any 
plane  and  at  any  points  whatsoever,  as  the  subsequent  projection  of 
which  (by  means  of  the  plotter  to  be  described)  upon  a  plane  surface 
will  reproduce  in  all  dimensions  and  as  exactly  as  possible;  yielding 
thus  as  complete  a  representation  of  the  structure  or  structures  ex¬ 
amined  as  may  be  desired.  Whilst  the  cephalometer  was  primarily 
designed  for  the  mensuration  of  the  living  head,  it  may  none  the  less 
readily  be  used  upon  the  dried  skull;  and  may  with  advantage  be 
substituted  for  the  comparatively  clumsy  and  more  expensive  crani- 
ometers  at  present  in  use.  The  advantages  which  this  instrument 
possesses  for  the  worker  in  the  field  are  obvious,  and  require  no 
elaboration. 

Fig.  1  shows  the  cephalometer  with  the  attachable  impression-tray, 
A,  locked  in  place  upon  the  universal  jointed  tray-bar,  B,  by  means 
of  the  screw,  C,  after  the  impression  of  the  lower  denture  has  been 
taken.  The  tray-bar  is  attached  to  a  universal  joint,  wTiich  is  firmly 
fi.xed  upon  the  middle  of  the  moveable  polar-arm,  D,  and  controlled 
by  the  screw',  E.  At  the  pole,  F,  the  right-angular  arm,  G,  is  medially 
fixed  to  the  center  of  a  large  protractor,  H,  which  moves  absolutely  only 
with  the  polar  arm,  D  G.  Lateral  to,  and  at  the  center  of,  the  large 
protractor,  at  the  pole,  F,  the  freely  moving  radial  arm,  /,  is  attached, 
d'his  arm  is  independent  and  does  not  control  the  movements  of  the 
large  protractor,  but  every  movement  of  this  arm  may  be  read  upon 
the  large  protractor,  relative  to  which  it  moves,  by  means  of  a  Vernier 
scale,  which  is  fixed  to  the  radial  arm  at  J.  Freely  attached  to  the 
left  (A'),  and  right  (/),  radial  arms  is  the  elevation  bar,  L.  The  four 
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equilateral  sides  of  this  bar  are  calibrated  to  read  to  200  mm.,  although 
the  total  length  of  the  bar  without  the  finger  control,  M,  is  238  mm. 
To  the  elevation-bar,  at  .V,  a  small  protractor  is  affixed;  in  this  case. 


Fig.  1.  Cephalometer 

A,  impression  tray.  B,  tray-bar.  C,  tray-bar  lock-screw..  D,  anterior  polar-arm. 
E,  joint-bar  lock-screw.  F,  right  pole.  G,  right-angular  arm.  II,  large  protractor.  I, 
right  radial-arm.  J,  vernier  scale  of  large  protractor.  K,  left  radial-arm.  L,  elevation 
bar.  Af,  finger  control.  .V,  small  protractor.  O,  vernier.  Q,  surveyor  screw.  R, 
perpendicular  bar.  S,  surveyor  body.  T,  surveyor  point.  W,  attachment  screws.  X, 
left  p<jle. 


too,  the  right  radial  arm  has  no  control  upon  the  protractor’s  move¬ 
ments,  although  the  radial  movements  may  be  determined  by  a  read¬ 
ing  of  the  V’ernier  scale,  which  is  attached  to  the  arm  at  O.  Attached 
to  the  elevation  bar  is  a  freely  moving  survey  reader,  P,  which  may  be 
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Fig.  2  Fig.  3 

Fig.  2.  Later.al  View,  Showing  Cephalometer  in  Use  Upon  Living  He.ad 

The  impression-tray  is  fixed  within  the  mouth  relative  to  the  axis  of  the  poria,  the  whole 
instrument  measuring  relative  to  this  axis.  A  frontal  measurement  is  being  recorded. 

Fig.  3.  Lateral  View  of  Cephalometer 
The  cephalometer  making  a  posterior  cephalic  reading 
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Fig.  4.  Frontal  View  of  Cephalometer 
The  cephalometer  making  a  mandibular  reading 
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fixed  at  any  point  upon  the  bar  by  means  of  the  screw,  Q.  From  the 
inferior  surface  of  the  surveyor  there  depends,  for  some  45  mm.,  a 
fixed  perpendicular  bar,  R,  over  which  the  freely  moving  body  of  the 
surveyor,  S,  is  attached.  The  surveyor-point,  T,  remains  always  and 
consistently  7  inches  distant  from  the  central  axis  of  the  elevation  bar, 
no  matter  where  the  surveyor  may  be  situated  upon  the  latter. 

With  the  subject  comfortably  seated  in  a  chair,  the  independent 
impression  tray,  jig.  2,  together  with  the  impression  material,  is  intro¬ 
duced  into  the  mouth,  and  the  plaster  allowed  to  set  upon  the  upper  or 
lower  denture.  It  is  customary  to  take  the  cast  of  the  upper  denture 
first,  and  the  cast  of  the  lower  denture,  in  the  same  manner  as  the 
upper,  last.  The  cephalometer  is  then  attached  to  the  impression 
tray  by  the  insertion  (refer  to  jig.  1)  of  the  tray-bar,  B,  into  the  groove 
of  a  special  attachment,  which  has  previously,  and  before  its  introduc¬ 
tion  into  the  mouth,  been  locked  to  the  impression  tray,  A ,  by  means 
of  the  two  screws,  W.  The  whole  is  then  firmly  locked  by  means  of 
the  screw,  E,  to  the  polar  arm,  in  order  to  secure  immobilization  of  the 
head  relative  to  the  complete  instrument.  The  polar  axis,  F  X,  is 
then  brought  level  to  the  porion  axis,  which  latter  is  determined  by 
taking  the  superior  tragion  points.  This  process  of  orientation  is 
rendered  possible  by  the  release  of  the  joint  which,  while  holding  the 
impression  tray  secure  and  immoveable  both  upon  the  polar  arm  and 
in  the  mouth,  permits  the  rotation  in  all  directions  of  the  cephalo¬ 
meter.  The  task  of  leveling  for  the  axis  of  the  porion  may  be  speedily 
accomplished  by  levelling  the  elevation  bar  (in  two  directions)  against 
the  flat  surfaces  of  a  craniometric  compass,  the  points  of  which  have 
been  inserted  into  the  ear-holes.  The  levelling  may  be  done  cranio- 
caudally  or  bi-laterally.  When  orientation  has  been  satisfactorily 
achieved  the  screw,  E,  is  tightened,  and  the  complete  head  is  then 
ready  for  measurement  by  the  cephalometer. 

Hereafter,  any  desired  point  or  points  may  be  located  in  space  by 
placing  the  surveyor  point  upon  such  loci,  and  determining  their 
position  by  reading  the  angles  upon  the  protractors,  which,  for  the 
sake  of  uniformity  in  recording  the  results,  is  done  by  reading  the 
large  protractor  first  and  the  small  protractor  second.  These  readings 
will  produce  a  sagittal  section  of  the  head  (Y-Z  plane).  If  projections 
are  desired  of  the  frontal  (X-Z)  or  transverse  (X-Y)  planes,  then  the 
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elevation  of  each  point  surveyed  must,  in  addition  to  the  protractor 
reading,  be  read  on  the  elevation  bar.  Linear  distances  between  lateral 
(right  and  left)  points  are  also  read  from  the  elevation-bar. 


III.  PLOTTER 

The  function  of  the  plotter  has  already  been  indicated;  it  is  to  pro¬ 
ject  the  dimensional  readings,  taken  with  the  cephalometer,  upon  a 
plane  surface  and  thus  to  produce  the  external  form  of  the  recorded 


Fig.  5.  Plotter 

.1 ,  outer  ring.  B,  outer-ring  screws.  C,  plotting  paper  in  place  on  drawing  board.  D, 
inner  ring.  E,  grooved  flange.  F,  inner-ring  screws.  G,  circular  plate.  II,  plotting 
arm.  I,  potting-arm  screw.  J,  vernier  scale  of  plotting  arm.  K,  plotting  point. 

structures.  The  plotter  is  an  instrument  weighing  some  7|  pounds, 
and  constructed  of  nickel,  silver  and  monel.  With  its  board  it  occupies 
an  area  of  about  16  square  inches.  It  consists  of  an  outer  ring,  .4 
(Jig.  5),  which  is  adjustably  fixed  at  the  central  horizontal  diameter  by 
two  screws,  B,  to  a  plane  drawing-board,  C,  inferiorily.  At  90  degrees 
to  its  horizontal  axis,  there  is  a  Vernier  calibration,  from  the  zero  of 
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which  all  readings  are  made  on  the  inner  ring,  D,  which  is  calibrated 
to  read  to  360  degrees,  and  which  has  an  inner  circumferential  diameter 
of  14  inches.  This  ring,  D,  fits  into  the  grooved  flange,  E,  oi  A,  in 
which  it  may  be  freely  rotated  by  means  of  the  screws,  F.  From  the 
superior  inner  margin  of  D,  and  extending  from  the  250th  degree  to 
the  150th  degree  of  the  latter,  is  affixed  the  plate,  G,  running  as  the 
inferior  120  degrees  of  the  arc  of  a  circle,  i.e.,  80  degrees  to  0  degree  to 
320  degrees.  The  movements  of  D  determine  the  movements  of  G 


Fio.  6.  I*LOTTKR  With  Hkad  Map  in  Situ 

'The  elevations  and  linear  projections  have  l>een  made  with  the  aid  of  a  ruler.  The 
dotted  lines  represent  the  actual  plotter-points  as  reproduced  from  the  cephalometric 
rearlings.  (See  fig.  13.) 

and  lice  versa.  Freely  moving  ufxm  the  circular  plate,  6',  is  attached 
the  plotting  arm,  II,  by  means  of  the  screw,  I.  This  arm  is  7  inches  in 
diameter,  and  has  a  Vernier  scale  at  J  and  a  plotting-jxiint  at  K. 
W  hen  the  inner  ring,  I),  is  rotated  so  that  its  zero  registers  on  the 
Vernier  zero  of  A,  and  the  plotting  ann  is  rotated  so  that  its  Vernier 
zero  registers  ujxm  the  zero  of  the  circular  plate,  G,  the  plotting  point 
will  then  rest  uixin  the  centre  of  the  central  axis  of  the  plotter.  If  the 
jilotting  arm  is  rotated  to  its  limits  to  any  degree  whatever,  it  will 
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always  bisect  the  described  arcs  at  the  centre  of  the  plotter.  Thus, 
the  plotter  is  able  to  cover  all  points  within  its  circumference,  and  to 
produce  any  point  whatever  that  has  been  taken  by  means  of  the 
cephalometer,  within  or  without  the  sphere  of  the  head.  It  is  to  be 
observed  that  the  inner  ring,  D,  of  the  plotter  corresponds  to  the 
large  protractor — the  circular  plate,  G,  to  the  small  protractor— of  the 
cephalometer,  whilst  the  7-inch  plotting  arm  corresponds  to  the  7- 
inch  surveyor.  It  will  now  be  easily  understood  that  when  the  pro¬ 
tractors  of  the  plotting  instrument  are  set  to  the  readings  of  the 
cephalometer  protractors,  the  plotting  point  of  the  plotter  will  follow 
in  space  the  same  points  as  those  described  by  the  surveyor  point  of 
the  cephalometer,  and  thus  give  a  true  dimensional  representation  for 
the  structures  it  has  been  sought  to  reproduce.  Fig.  6.  shows  a  plot- 
map  of  the  head  and  denture  in  place  within  the  plotter  shortly  after 
completion.  It  will  be  seen  from  this  and  other  maps  here  produced 
{Jigs.  8,  9,  10)  that,  by  the  superimposition  of  such  transparent  maps, 
much  information  of  the  greatest  value  concerning  the  growth  and 
movements  of  the  structures  examined  can  be  accurately  determined 
and  stated  in  the  most  exact  terms. 

Xow,  in  order  to  obtain  a  complete  map  of  the  head,  including  the 
mandible  and  the  relations  of  the  maxillary  and  mandibular  teeth, 
it  is  necessary  to  make  two  additional  separate  and  distinct  maps,  one 
for  the  maxillary  and  one  for  the  mandibular  teeth,  d'hese  maps  are 
then  accurately  related  to  one  another  and  to  the  head  map.  Their 
projection  is  made  possible  by  the  use  of  the  dental  pantograph  which 
is  now  to  be  described. 

IV.  DENTAL  PANTOGRAPH 

'I'he  dental  pantograph  {jig.  7),  constructed  almost  entirely  of 
aluminium,  consists  of  a  surveying  tal)le  of  light  wood,  .1,  which 
represents  the  surveying  plane  relative  to  which  all  casts  must  be 
oriented.  'I'his  table  is  about  18  inches  square,  anil  allows  for  all 
the  movements  of  the  surveying-ann;  it  may  be  freely  rotateil  u^x^n 
the  socket  of  the  leg  ujX)!!  which  it  rests,  .\ttached  to  the  surveying 
table  by  means  of  the  clamp,  B,  are  the  following  structures:  the 
levelling  table,  C,  uiK)n  which  the  dental  casts  are  levelled  relative  to 
the  surveying  table.  A,  by  means  of  three  levelling  screws,  1).  Uixm 
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the  levelling  table,  C,  are  situated  the  two  swivel  plates,  E,  against 
which  the  anterior  part  of  the  cast  conventionally  rests,  and  the  clamp¬ 
ing  plate,  F,  which  rests  conventionally  against  the  posterior  part  of 


J  jG.  7.  Ijk.ntai.  1'ant<k,kai*h 

A,  surveying  taUe.  h,  surveying-taijle  clamp,  which  secures  the  instrument  to  the 
table.  C,  levelling  table.  /.),  three  levelling  table  screws.  7',,  swivel  plates  resting  against 
the  anterior  margin  of  the  cast.  //,  rotary  screw.  /,  cimlrol  lock.  J,  body  arm.  K, 
surveyor  arm.  L,  plotting  |><nnt.  .V/,  plotting  jtoint  head.  A',  surveyor  point.  O, 

gallows  bar.  7"’,  horizontal  bar  (J,  surveyor  screw.  K,  elevatirm  bar.  .S',  gallows 
s<x;ket.  7  ,  elevation  s<  rew.  V ,  elevation  scale.  H',  vernier  sc  ale,  only  the  blank  backs 
of  which  are  visible  in  this  view.  X,  occlusal  map  in  preparation.  (T  he  c  lamping  plate, 
7',  and  the  plate  screw,  G,  canncct  be  seen  in  this  view  J 


CEPHALOMETER  AND  RELATED  INSTRUMENTS 


895 


o 


o 

i  'll 

O 

o 

V  '  y 

/  ! - T, 

o 

ijj  ° 

A  ; 

%  w-'  / 

Fig.  8.  Mandibulak  Map 

The  circles  represent  the  carbon  registration-points  of  the  maxillary  map,  projected 
from  the  maxillary  cast,  while  in  proper  occlusal  relation  with  the  mandibular  cast. 


Fig.  9.  Manuibulas  Subvky  or  a  Nomial  Cask 
Shows  the  marginal  ridges,  cusps,  triangular  ridges,  grooves,  and  incisal  edges 

the  cast,  and  is  tightened  against  it,  so  that  the  immobility  of  the  cast 
may  be  secured,  by  means  of  the  plate  screw,  G.  When  necessary  the 
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Fig.  10.  ilAXiLLARY  Map  Representing  Same  Case  as  Fig.  8 

The  circles  correspond  to  the  carbon  registration-points  in  fig.  8.  If  the  map  is  reversed, 
and  related  to  the  latter  map,  the  circles  will  register. 


11.  OxLUbAL  Map  op  a  Normal  Case 

represent  Ihe  maxillary  teeth;  the  broken  lines,  the  mandibular 
also  in  fig.  9.  'J  he  two  maps  have  been  related  by  registration 
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levelling  table  may  be  rotated  within  a  range  of  some  20  degrees  by 
means  of  the  rotary-screw,  //,  without  in  any  way  disturbing  the  plane 
previously  established.  This  is  rendered  possible  by  the  fact  that  the 
levelling  table  is  constructed  of  two  distinct  plates,  an  inferior  non- 
rotatable  and  a  superior  rotatable  plate,  the  latter  moving  upon  the 
former  with  relative  rigidity,  by  the  device  of  the  control  lock,  /, 
which  is  regulated  by  the  rotary-screw.  To  the  body  of  the  clamp, 


Fig.  12.  Su)E-Eu:vation  Map 


I  A ,  axis  of  symmetry.  B,  prothion.  C,  infradentale.  /J,  plotting  base  for  swle  eleva- 

S  tion  of  the  teeth.  O,  centroid  of  the  denture.  T’he  unbroken  lines  represent  the  projec- 

I  tion  of  the  cusps  of  the  maxillary  teeth;  the  broken  lines,  the  projection  of  the  cusps  of 

p  the  mandibular  teeth.  'J’he  dots  to  the  right  of  the  lines  represent  the  side  elevation  of 

the  denture. 

B,  is  attached  the  lx>dy  arm,  J,  of  the  surveyor.  'I'his  arm  will  move 
through  an  arc  of  180  degrees,  and  allows  for  all  |>ossible  movements 
of  the  surveyor  arm,  K,  w’hich  will  descril>e  a  complete  circle.  'I'hese 
I  arms  may  move  ujxm  each  other  relatively  and  absolutely.  At  the 

■  terminus  of  the  surveyor  arm  is  the  plotting  jxfinl,  L,  which,  when 

pressed  dowm  uj^jn  its  head,  M,  will  st.nke  a  needle-hole  in  the  plotting 
I  ‘And  released  will  return,  by  the  tension  of  a  spring,  to  its  resting 

[  {position  alx)ve  the  paper.  'J'he  plotting  |>oint  is  controlletl  by  the 

[  movements  of  the  freely  rotating  surveyor-jxjijit,  .V,  which  tletennines 

I 

i 


f 
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the  movements  of  the  gallows  bar,  O,  and  horizontal  bar,  P,  and  thus 
of  the  sur\’eyor-arm,  K.  The  surs'eyor-point  is  moved  upwards  or 
downwards  and  rotated  by  means  of  the  surv^eyor-screw,  Q,  to  which 


A,porion.  orbiUil-point  (Simon).  C,  nasion.  D,  prosthion.  /i,  infradentale.  F, 
gnathion.  G,  gonion.  II,  //,  occlufeal-plane  parallel.  I,  vertex.  J,  nasion.  K,  pros- 
thion.  L,  infradentale.  M,  gnathion  heights.  '1  he  upper  dotted  lines  represent  the 
hard  palate;  the  circles,  the  cusps  of  the  mandibular  teeth;  the  lower  dotted  line,  the 
cusps  of  the  maxillary  teeth.  (Map  prepared  by  l>r.  A.  Lees,  Department  of  fJrthodontia, 
New  York  University.) 

it  is  fixed  through  the  perpendicular  Ixjdy  of  the  surveyor,  which  passes 
through  the  elevation  bar,  li.  '1  he  elevation  bar,  though  fixed,  is 
relatively  rotatable.  Since  its  central  axis  is  the  central  axis  of  the 
rotating  but  relatively  fixed  surveyor  jKjint,  its  movements  are  deter- 
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mined  by  the  surv^eyor-point.  The  elevation  bar  passes  through  the 
sockets  of  the  gallows  bar,  within  which  it  freely  moves  upwards  or 
downwards.  The  elevation  of  the  surveyor-point  may  be  fixed  by 
means  of  the  elevation-screw,  T,  and  the  elevation  may  be  read  from 
the  elevation  scale,  F,  which  is  fixed  to  the  elevation  bar,  by  means 
of  the  Vernier  scale,  IF,  which  is  fixed  to  the  gallows  socket,  S.  Fin¬ 
ally,  the  pantograph  is  constructed  to  enlarge  five  times.  The  purpose 
of  this  enlargement  is  to  enable  the  investigator  to  read  the  maps  more 
easily,  and  to  deal  with  them  more  effectively,  than  would  be  possible 
in  a  similar  time  with  maps  projected  to  scale,  the  latter  being  far  too 
small  to  be  conveniently  studied.  With  the  aid  of  the  dental  panto¬ 
graph  it  is  possible  to  make  as  complete  projections  of  the  dentition 
and  palate  as  may  be  desired.  The  method  of  making  such  projections 
is  now  to  be  described. 

The  dental  casts  made  previously  from  the  plaster  cephalometric 
impressions  are  clamped  upon  the  levelling  table,  properly  occluded, 
and  levelled  by  means  of  the  levelling  screws  as  nearly  as  possible  to 
the  occlusal  plane,  which  is  to  be  taken  as  that  horizontal  plane  relative 
to  which  every  maxillary  tooth  not  a  molar  extends  below  as  far  as  the 
corresponding  mandibular  tooth  extends  above  it.  The  surveyor  |X)int 
is  used  to  determine  the  occlusal  plane,  by  rotating  it  upon  the  teeth 
at  a  locked  and  constant  elevation  until,  by  the  levelling  process,  the 
plane  of  occlusion  is  paralleled  to  the  plane  of  the  surveying  table. 
When  this  has  been  accomplished  a  small  piece  of  carbon  paper  is  ap{)lied 
against  the  alveolar  iX)rtion  of  the  upjx^r  denture,  the  surveyor-|)oint 
is  elevated  to  the  plane  of  the  alveolus,  and  at  a  constant  horizontal 
is  made  to  describe  certain  jx)ints  at  arbitrary  distances  uiwn  it.  As 
these  points  are  marked,  they  are  projected  and  encircled  u|x>n  the 
lower  mandibular  cast-map.  'J'he  jjurjxise  of  this  prixeeding  is  to 
enable  the  investigator  to  re-orient  the  maxillary  cast  in  its  particular 
occlusal  plane,  after  it  has  Ijeen  removed  from  the  maiulibular  cast. 
'J'he  occlusal  plane  for  the  upjx-r  denture,  it  is  ol>vi<^us,  will  now  be 
absolutely  determined  by  the  alveolar  <:arl>jn-|x)inls,  and  its  relation 
to  the  mandibular  cast -map  controlled  and  determined  by  the  encir¬ 
cled  projected  jxiints  {Jig.  d). 

'i'hroughout  the  process  of  the  projection,  the  i>lottingdiead  {M )  is 
used  in  conjunction  with  the  surveyor-strew  ((>)  to  manijiulate  the 
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surveyor-point,  which  is  made  to  follow  the  marginal  ridges,  the  cusps, 
the  grooves,  the  triangular  ridges,  the  incisal  edges  of  the  teeth  (also 
the  transverse  ridges  of  the  first  molar  in  the  case  of  the  maxillary 
denture),  and  the  bucco-lingual  outline  of  the  form  of  the  teeth  at  the 
gingiv’al  margin,  together  with  the  points,  taken  from  above,  at  which 
the  teeth  are  in  contact  with  one  another.  The  bucco-lingual  outline 
is  made  to  run  continuously  with  the  projected  contact  points  (Jig. 
9).  Thus,  while  the  outline  obtained  will  not  be  a  representation  of 
the  actual  horizontal  transv^erse  form  of  the  tooth  at  the  gingival  level, 
it  will  how’ever  provide  what  is  vastly  more  important  and  useful; 
namely,  the  mesio-distal  contact-diameters  of  the  teeth.  The  direc¬ 
tions  of  these  contact  lines  or  diameters  are  of  the  greatest  value  in  re¬ 
constructing  the  most  desirable  arch  form  in  any  particular  case. 
As  each  point  is  projected  its  elevation  is  read  and  suitably  recorded. 

With  the  completion  of  the  mandibular  map,  the  maxillary  map  is 
then  separately  plotted  (Jig.  10).  The  occlusal  plane  is  established 
by  the  ordinate  carbon-points  upon  the  upturned  maxillary-cast,  and 
these  points  are  projected  and  encircled  upon  the  maxillary  map  now 
being  made.  With  the  completion  of  this  map,  the  two  maps  are  then 
accurately  related  by  the  following  method:  First,  the  maxillary  map 
is  reversed  (since  the  cast  was  so  for  convenience  in  projection). 
Second,  the  encircled  carbon  points  are  superimposed  upon  the  similar 
points  on  the  mandibular  map.  Finally,  the  outlines  of  the  maxillary 
map  are  traced  upon  the  outlines  of  the  mandibular  map,  the  resultant 
map  giving  a  complete  representation  of  the  general  relations  of  the 
teeth  in  occlusion  (Jig.  11). 

The  occlusal  map  completed,  the  centroids  of  the  teeth  are  found  and 
marked  upon  the  map.  I'he  term  centroid  when  applied  to  the  teeth 
is  not  definitive  of  the  exact  geometrical  centroid  nor  of  the  physical 
center-mass  of  the  tooth,  but  is  taken  to  mean  merely  the  most  cen¬ 
trally  situated  point  of  the  tooth  as  a  whole  (Jig.  11).  This  is  deter¬ 
mined  by  the  jwint  of  intersection  of  the  central  mesio-distal  and 
bucco-lingual  diameters.  The  centroid  of  the  denture,  which  may  be 
defined  as  the  geometrical  centroid  of  all  the  teeth  comprising  the 
denture,  is  then  determined  upon  the  map.  This  is  done  by  placing 
the  map,  in  any  position,  upon  a  drawing  board  and  projecting  lines 
from  any  selected  base  through  the  centroids  of  the  teeth.  The 
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linear  distances  from  the  base  are  added  and  their  sum  divided  by  the 
number  of  dental  centroids.  This  measure  is  then  projected  to  its 
incisal  distance  from  the  base  and  marked,  by  a  short  horizontal  upon 
the  map  {fig.  11).  Similarly,  the  process  is  repeated  from  any  other 
variant  base,  the  point  of  intersection  obtained  being  the  centroid  of 
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the  denture.  The  axis  of  least  asymtnetry  is  next  calculated,  i.e.,  the 
axis  with  respect  to  which  the  denture  is  most  nearly  symmetrical. 
Table  1  shows  the  method  of  applying  the  formula  for  the  correction 
of  the  assumed,  and  then  the  establishment  of  the  real,  axis.  A  special 
protractor  is  used  to  measure  the  vectorial  angle  and  vectorial  length 
of  the  tooth  centroids.  When  the  protractor  is  placed  with  its  center 
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upon  the  denture  centroids,  and  its  zero  angle  upon  the  assumed  axis, 
the  correction  formula  will  then  cause  this  assumed  axis  to  rotate 
clockwise  or  counterclockwise,  thus  determining  the  axis  of  least 
asymmetry.  A  side  elevation  of  the  denture,  corresponding  to  the 
side  of  the  head  that  has  been  plotted,  is  then  made  by  means  of  lines 
drawn  at  right  angles  to  the  axis  of  the  denture  through  the  buccal 
cusps  and  the  central  points  on  the  incisal  edges,  as  well  as  the  pros- 
thion  and  infradentale.  From  a  suitable  base,  the  elevations  previ¬ 
ously  recorded  are  plotted  upon  these  lines,  the  resultant  map  being 
a  side  elevation  of  the  denture,  with  the  prosthion  and  infradentale 
properly  interrelated  (Jig.  12).  This  map  being  5 : 1  is  then  reduced  to 
scale,  so  that  it  may  conveniently  be  related  to  the  head  map,  by  the 
conversion  of  the  surveying  apparatus  of  the  dental  pantograph,  i.e., 
by  using  the  plotting  point  to  perform  the  function  of  the  surveying 
table.  A  square  of  cardboard  is  locked  upon  the  levelling  table,  over 
which  a  similar  square  of  carbon  paper  is  placed,  the  outlines  of  the 
map  are  followed  with  the  plotting  point,  and  each  point  is  struck 
upon  the  cardboard  by  the  surveyor-point.  The  completed  map  is 
slipped  under  the  transparent  head-map,  so  that  the  cusp  points  of 
the  teeth  register  with  the  same  cusp  points,  as  plotted  directly  from 
the  cephalometric  reading  of  the  injipression.  The  infradentale  and 
prosthion  and  the  mandibular  points,  the  gnathion  and  gonion,  are 
traced  upon  the  head  map. 

It  remains  but  to  register  the  cusps  of  the  maxillary  teeth  by  placing 
the  side-elevation  map  over  the  cephalic  map.  When  correct  registra¬ 
tion  is  obtained  the  maps  are  immobilized,  and  the  side-elevation 
points  are  traced  on  the  cranial  map,  thus  completing  the  total  head 
map  (Jig.  13). 
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Committee  on  Education  of  the  Public:  Matthew  Camey. 

Lantern  Committee:  Roland  Morse,  William  J.  Murray. 

Dinner  Committee:  William  C.  Keller. 

Committee  on  Dental  Education:  Thomas  Cloney,  George  M.  Babbitt, 
William  C.  Keller,  Chairman. 

SCIENTIFIC  MEETINGS 

Six  regular  meetings,  during  the  season  of  1930-31,  were  held  at 
the  Yale  Club,  New  York  City.  All  of  them  were  preceded  by  in¬ 
formal  dinners. 

October.  Dr.  E.  V.  McCollum,  Johns  Hopkins  University,  addressed 
the  Academy  on  “The  relationship  between  diet  and  dental  caries.”^ 
Prof.  L.  B.  Mendel,  Yale  University,  and  Dr.  Milo  Heilman,  New 
York,  opened  the  discussion. 

November.  Dr.  Lowrie  J.  Porter,  New  York,  and  Edward  F.  Sulli¬ 
van,  Boston,  took  part  in  a  symposium  on  “The  responsibility  of  the 
general  practitioner  in  the  care  and  preservation  of  children’s  teeth  as 
related  to  health  and  growth.”  Dr.  Porter  spoke  from  the  aspect  of 
the  orthodontist;  Dr.  Sullivan,  from  the  periodontist’s  viewpoint. 
Dr.  W.  D.  Tracy,  New  York,  formally  opened  the  discussion,  speaking 
from  his  experience  as  a  general  practitioner. 

January.  A  joint  medico-dental  meeting  was  addressed  by  Harlow 
Brooks,  M.D.,  New  York,  and  Alfred  S.  Walker,  D.D.S.,  New  York, 
on  “Essential  factors  in  cooperation  between  medicine  and  dentistry  in 
the  prevention  of  disease.”*  No  formal  discussion  had  been  pre¬ 
arranged;  but,  as  had  been  hoped,  a  free  discussion  followed  by  both 
physicians  and  dentists.  Preceding  the  papers  of  the  evening.  Dr. 
Milo  Heilman  read  a  report  on  the  “White  House  Conference  on  Child 
Health  and  Protection.”*  Dr.  Heilman  was  appointed  by  President 
Hoover  as  a  member  of  Section  I,  on  “Growth  and  development.” 

February.  Dr.  Frank  Casto,  Dean  of  Western  Reserve  University 
Dental  School,  read  a  paper  on  “Dental  education.”*  Formal  discus¬ 
sion  was  opened  by  Dr.  Alfred  Owre,  Dean  of  Columbia  University 

*  McCollum,  E.  V.:  Journal  of  Dental  Research,  1931,  xi,  p.  553;  August. 

*  Brooks,  llaiiow,  aad  Walker,  Alfred  S. :  Ibid.,  p.  81 1 ;  December. 

'  Heilman,  Milo:  Ibid.,  p.  237;  April. 

*  Casto,  Frank;  Ibid.,  p.  369;  June. 
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Dental  School,  and  Prof.  William  J.  Gies,  Columbia  University, 
Editor  of  the  Journal  of  Dental  Research. 

M arch.  The  annual  series  of  progressive  table  clinics  was  presented 
as  follows:  (a)  “Porcelain  restoration,”  by  Dr.  William  A.  Spring,  (b) 
“X-ray  interpretations:  (1)  16-film  x-ray  series;  (2)  periodontal, 
periapical  abnormalities,”  by  Dr.  John  O.  McCall,  (c)  “A  simple 
indirect  gold-inlay  technique  and  the  flexible  joint,”  by  Dr.  James  K. 
Burgess,  (d)  “Something  new  in  indirect  inlay  impressions,”  by  Dr. 
John  T.  Knox. 

April  {annual  meeting.  Reports  of  officers  and  committees  were 
presented.  The  following  officers  were  elected  for  the  coming  year: 
President,  Leuman  M.  Waugh.  Vice-president,  Joseph  D.  Eby. 
Secretary,  Lowrie  J.  Porter.  Treasurer,  Alfred  L.  Kohn.  Editor, 
Malcolm  W.  Carr. 

The  following  seven  associate  fellows  were  elevated  to  active  fellow¬ 
ship  in  the  Academy,  in  recognition  of  achievements  and  distinction  in 
the  profession:  Dr.  James  C.  Allen,  Dr.  Joseph  Burgun,  Dr.  Fred 
S.  Dunn,  Dr.  W.  J.  Hollingshead,  Dr.  C.  Victor  Johnson,  Dr.  Kenneth 
C.  Pruden,  Dr.  Roy  D.  Ribble. 

A  preliminary  report  of  a  study  by  the  Research  Council,  on  the  use 
of  soaps  in  the  mouth,  was  presented  by  Dr.  William  J.  Gies,  Chairman. 
Dr.  Gies  stated  that,  in  this  scientific  study,  the  Council  is  receiving 
the  coop)eration  of  Dr.  Victor  Ross,  now  associated  with  Dr.  William 
H.  Park  of  the  New  York  Health  Department,  and  of  the  Medical 
School  of  New  York  University. 

Mr.  Thomas  Skeyhill,  a  well-known  war  correspondent  who  has  had 
many  interesting  experiences  in  Italy,  and  has  been  in  close  contact 
with  Mussolini,  addressed  the  Academy  on  the  subject:  “With  Mus¬ 
solini  and  the  Black  Shirts.” 


COMMENT 

During  the  past  year,  one  meeting  was  devoted  to  a  broad  medico- 
dental  subject,  to  foster  closer  cooperation  between  physicians  and 
dentists. 

In  February  a  new  class  of  fellowship  was  established,  known  as 
Allied  Fellowship,  to  include  members  of  professions  allied  with 
dentistry. 
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The  Academy  was  so  favorably  impressed  wdth  the  work  of  the  Com¬ 
mittee  on  Community  Dental  Service,  under  the  auspices  of  the  New 
York  Tuberculosis  and  Health  Association,  that  the  Academy  unani¬ 
mously  voted  to  donate  $1,000  in  support  of  the  campaign  now  in 
progress. 

The  Research  Council  is  carr>dng  on  extensive  research  in  regard  to 
the  use  of  soaps  in  the  mouth.  A  preliminary  statement  regarding  the 
literature  on  soap  was  given  at  the  April  meeting. 

A  detailed  history  of  the  Academy  has  been  prepared  by  Dr.  Bissell 
B .  Pahner.  This  histor\',  which  includes  the  activities  of  the  Academy 
during  its  first  ten  years  (1921-31),  will  be  published  in  book  form. 
Dr.  Palmer  presented  a  brief  resume  of  this  history  at  the  April  meet¬ 
ing,  in  recognition  of  the  tenth  anniversary  of  the  founding  of  the 
Academy. 


IN  MEMORIAM 

James  Peter  Ruyl 

The  following  memorial  and  resolutions  were  adopted  at  the  Janu- 
ar>^  meeting: 

“The  news  of  the  death  of  James  Peter  Ruyl,  on  December  twenty-ninth, 
brought  sadness  to  the  heart  of  every  Fellow  of  the  New  York  Academy  of 
Dentistry,  and  to  a  host  of  friends  and  admirers  throughout  the  world  of 
dentistry  in  which  he  had  for  so  many  years  been  an  active  and  useful  figure. 
Dr.  Ruyl  was  born  in  Brooklyn,  New  York,  on  March  17,  1873,  and  spent 
the  early  years  of  his  life  in  Brooklyn.  He  took  his  dental  degree  at  the 
New  York  College  of  Dentistry  in  1894,  and  for  twenty  years  conducted  a 
successful  practice  in  Brooklyn,  after  which  he  transferred  his  office  to  Man¬ 
hattan.  On  December  16,  1896,  Dr.  Ruyl  married  Miss  Charlotte  Still¬ 
man,  to  whom  four  children  were  born.  He  is  survived  by  four  children: 
James  P.  Ruyl,  Jr.,  Dr.  Horace  Ruyl,  Rudolph  Ruyl,  and  Elsa  Ruyl. 

“Because  of  his  sterling  character  and  fine  personal  qualities,  and  his 
unusual  contributions  to  the  science  and  art  of  dentistry,  coupled  with  his 
unselfish  devotion  to  his  profession,  Dr.  Ruyl  had  gained  an  enviable  repu¬ 
tation.  Sensitive  and  responsive  to  beauty  in  nature,  he  expressed  himself 
in  his  sj>ecial  field  of  work  and  excelled  in  developing  esthetic  effects  that 
were  unsurpassed.  He  also  found  pleasure  in  giving  freely  to  others  from 
his  fund  of  genius  and  experience,  thus  inspiring  many  to  better  effort.  His 
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contributions  to  dental  literature  were  numerous.  In  the  field  of  dental 
prosthesis  he  was  an  admired  authority,  who  will  be  missed  not  only  by  his 
colleagues,  but  by  a  large  list  of  devoted  and  appreciative  patients.  As  a 
friend,  as  a  genial  and  hospitable  host,  and  as  an  out-of-doors  companion. 
Dr.  Ruyl  was  a  man  of  rare  charm,  and  his  cheerful  and  sunny  personality 
was  reflected  upon  all  who  were  associated  with  him.  The  following  resolu¬ 
tions  are  herewith  submitted: 

'‘Whereas,  our  friend  and  fellow  Academician  has  been  lost  to  us  through 
death,  be  it,  therefore, 

“Resolved,  that  this  Academy  hereby  expresses  its  deep  sense  of  grief  and 
extends  to  his  bereaved  family  the  keen  sympathy  of  its  members;  and,  be  it 
further 

“Resolved,  that  this  memorial  minute  and  resolution  be  inscribed  upon 
the  records  of  this  Academy,  and  that  a  copy  be  sent  to  the  bereaved 
family.” 

Arthur  Haas 

The  following  memorial  and  resolutions  were  adopted  at  the  Febru¬ 
ary  meeting: 

“After  a  very  interesting  career.  Dr.  Arthur  Haas,  passed  away  January 
12, 1931,  in  the  fifty-first  year  of  his  age.  Dr.  Haas  was  born  in  New  York 
City,  in  April  1880,  and  educated  at  Sacks  School  and  the  Peekskill  Military 
Academy.  He  received  his  dental  education  at  the  University  of  Pennsyl¬ 
vania  and  upon  graduation,  in  1902,  established  in  New  York  City. 

“He  acquired  a  very  large  practice,  and  counted  among  his  patients  some 
of  the  most  prominent  and  influential  people  in  this  city.  Dr.  Haas  was  a 
skillful  dentist  and  a  very  rapid  ojierator,  and  was  able  to  accomplish  as 
much  in  his  twenty-eight  years  of  service  as  many  others  have  done  in  a 
much  longer  life  of  activity.  He  served  humanity  devotedly;  and  for  five 
years  was  connected  with  St.  Partholemew’s  Hospital.  Dr.  Haas  had 
social  gifts,  and  was  a  member  of  the  (Quaker  Ridge  Golf  Club.  He  was  a 
polished  gentleman,  a  loyal  friend,  and  a  devoted  husband  and  brother. 
In  1907  he  married  Miss  Nina  Ehrenreich,  who  survives  him. 

“Dr.  Haas  was  a  member  of  the  First  District  Dental  Society,  the  New 
York  State  Dental  Society,  the  American  Dental  Association,  and  an 
Associate  Fellow  of  the  Academy  of  Dentistry.  The  Academy  has  lost  in 
his  death  a  friend  and  valuable  member,  and  one  who  upheld  the  highest 
ideals  of  our  profession.  The  following  resolutions  are  submitted: 

“Whereas,\l  has  pleased  Almighty  God  to  remove  from  our  midst  Dr. 
.Arthur  Haas,  be  it  therefore 
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'‘Resolved,  that  we,  members  of  the  New  York  Academy  of  Dentistry 
deeply  sense  the  loss  of  a  valued  member,  whose  services  to  humanity  in 
the  skillful  practice  of  dentistiy'  made  him  prominent  in  our  beloved  profes¬ 
sion;  be  it  further 

“Resolved,  that  we  tender  our  heartfelt  sjTnpathy  to  the  bereaved  family, 
and  that  a  copy  of  these  resolutions  be  spread  upon  the  minutes  of  the 
Academy.” 

II.  International  Assocl4tion  for  Dental  Research 
MEMORANDA  ON  THE  PROCEEDINGS  IN  1930-3 D 
William  J.  Gies,  F.A.C.D.,  Secretary 

NINTH  GENERAL  MEETING 

The  ninth  general  meeting  of  the  International  Association  for 
Dental  Research,  held  in  Memphis,  Tennessee,  at  the  Hotel  Peabody, 
on  March  21  and  22,  1931,  was  coordinated  by  agreement  with  the 
eighth  annual  meeting  of  the  American  Association  of  Dental  Schools, 
which  was  convened  in  the  same  rooms  on  March  23-25,  inclusive. 
'J  he  members  of  each  body  were  welcome  at,  and  participated  in,  all 
sessions  of  both  associations.  The  chairmen  at  the  meetings  of  the 
Research  Association  were  the  President,  U.  G.  Rickert,  University  of 
Michigan;  the  President-elect,  A.  E.  Webster,  University  of  Toronto; 
and  the  Yice -president,  R.  W.  Bunting,  University  of  Michigan.  At 
each  of  the  three  daily  sessions  there  was  a  large  attendance  and  the 
interest  was  sustained,  87  members  and  guests  having  been  present  at 
the  annual  dinner  on  the  evening  of  March  22.  At  this  session,  the 
last  of  the  six,  the  President’s  annual  address  was  delivered  (this  vol¬ 
ume,  pp.  438-449),  two  papers  were  presented,  and  the  executive  work 


*  A  brief  outline  of  the  organization  and  early  development  of  the  International  Asso¬ 
ciation  for  Dental  Research,  including  the  Constitution,  was  published  on  pages  197-208 
of  \'olume  VIII  (1928)  of  the  Journal  of  Dental  Research.  This  was  followed,  in  the  same 
issue,  by  a  summary  of  the  proceedings  of  the  general  meetings  from  1920  to  1927,  inclu¬ 
sive,  and  a  register  of  membership  as  of  March  15,  1928  (pp.  209-233).  Records  of  the 
subsequent  proceedings  were  published  in  the  Journal  of  Dental  Research  as  follows: 
Hixih  general  meeting  (1928,  viii) — abstracts,  page  395;  executive  proceedings,  page  696. 
Seventh  general  meeting  (1929,  ix) — abstracts,  p.  269;  executive  proceedings,  p.  756. 
Eighth  general  meeting  (1930,  x) — abstracts,  p.  367 ;  executive  proceedings,  p.  782.  Ninth 
general  meeting  (1931,  xij — abstracts,  p.  437. 
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was  concluded.  The  cooperation  of  th^  Vienna  Section,  which  pre¬ 
sented  20  papers  in  a  total  of  80  on  the  program,  was  a  feature  of  the 
meeting.  Abstracts  of  all  the  papers,  covering  a  very  wide  field  of 
interest  and  activity,  were  published  on  pages  450-540  of  this  volume. 
Reprints  of  the  President’s  address  and  of  jthe  abstracts  were  distributed 
to  all  the  members,  to  the  medical  and  deutal  schools  in  North  America, 
and  to  many  persons  specially  intereste||^  in  the  promotion  of  dental 
research.  The  colleagues  listed  on  pagea  540-42  of  this  volume  were 
elected  to  membership.  A  register  of  the  officers  and  members,  as  of 
December  1,  1931,  is  given  on  pages  910-12,  where  it  will  be  seen  that 
there  are  now  240  members  and  17  sections. 

This  meeting  demonstrated  again  the  great  value  of  coordinated 
meetings  of  the  International  Association  for  Dental  Research  and 
the  American  Association  of  Dental  Schools.  March  21  and  22  were 
devoted  by  the  Research  Association  wholly  to  research  sessions,  at 
which  all  members  of  the  dental  faculties  were  welcome,  not  only  as 
visitors  but  also  as  participants  in  the  discussions.  March  23  to  25 
were  given  by  the  School  Association  entirely  to  problems  of  teaching 
and  administration,  in  the  discussion  of  which  all  members  of  the 
Research  Association  were  free  to  present  such  findings  and  conclusions 
of  research  as  were  related  to  the  subjects  before  the  house.  The 
result  was,  in  effect,  a  five-day  meeting  devoted  to  research,  teaching, 
and  administration.  To  all  concerned  in  the  advancement  of  dental 
science  and  of  dental  education,  these  conditions  afforded  exceptional 
opportunities  to  participate  actively  and  effectively  to  that  end. 

SECTIONS 

The  sections  in  existence  at  the  date  of  this  general  meeting  were 
those  in  Ann  Arbor,  Boston,  Chicago,  Cleveland,  Halifax,  Minnesota, 
New  Haven,  New  York,  Philadelphia,  Pittsburgh,  San  Francisco,  St. 
Louis,  Toronto,  Vienna  and  Winnipeg,  constituting  the  Austrian, 
Canadian,  and  United  States  Divisions.  Since  the  Memphis  meeting, 
sections  have  been  organized  in  London,  England,  and  Washington, 
D.C.  During  1930-31  meetings  of  the  sections  were  held  on  this 
schedule ; 

Ann  Arbor:  June  11.  Boston:  January  26,  May  14.  Chicago: 
October  16,  January  8,  February  1,  April  30.  Cleveland:  March  9. 
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Halifax:  November  28,  February  28,  April  24,  Lotidon:  June  9, 
Minnesota:  October  27,  November  24,  January  26,  March  30,  April 
27.  New  Haven:  February  12.  New  York:  December  10,  May  21. 
Philadelphia:  October  13,  Jime  24.  Pittsburgh:  November  3,  Decem¬ 
ber  1,  January  5,  February  2,  March  2,  May  18.  St.  Louis:  Decem¬ 
ber  23,  January  13,  April  14.  Toronto:  February  5. 

Proceedings  of  sectional  meetings  have  been  published  on  pages  51, 
53,  235,  and  633  of  this  volume. 

NEXT  (tenth)  general  MEETING 

The  next  general  meeting  will  be  held  in  Columbus,  Ohio,  March  19 
and  20,  1932,  preceding  and  in  coordination  there  with  the  ninth 
annual  meeting  of  the  American  Association  of  Dental  Schools,  March 
21-23,  inclusive. 

Register  of  members  and  officers:  December  1,  1931 
Members 

1.  Ann  Arbor  Section. — R.  K.  Brown,  R.  W.  Bunting,  Faith  P.  Hadley, 
Philip  Jay,  C.  J.  Lyons,  *U.  G.  Rickert,  E.  O.  Scott,  F.  B.  Vedder,  M.  L. 
Ward— 9 

2.  Boston  Section. — L.  W.  Baker,  *F.  R.  Blumenthal ,  W.  G.  Bridge,  F.  P. 
Chillingworth,  H.  DeW.  Cross,  F.  H.  Daley,  C.  E.  Hatch,  E.  A.  Hooten, 
P.  R.  Howe,  V.  H.  Kazanjian,  P.  A,  Leavitt,  F.  P.  McCarthy,  L.  M.  S. 
Miner,  A.  L,  Morse,  F.  W.  Morse,  William  Rice,  A.  P.  Rogers,  Benjamin 
Spector,  K.  H.  Thoma,  Benjamin  Tishler,  Harry  Trimble,  G.  H.  Wright — 22 

3.  Chicago  Section. — H.  C.  Benedict,  Olaf  Bergeim,  A.  D.  Black,  J.  R. 
Blayney,  E.  P.  Boulger,  E.  D.  Coolidge,  D.  J.  Davis,  R.  H.  Fouser,  T. 
L.  Gilmer,  E.  H.  Hatton,  Rudolf  Kronfeld,  F.  B.  Moorehead,  Emil  Mueller, 
Anna  C.  Nichols,  F.  B.  Noyes,  H.  J.  Noyes,  V.  T.  Nylander,  W.  F.  Peter¬ 
son,  H.  A.  Potts,  Isaac  Schour,  B,  O,  Sippy,  *iV.  G.  Skillen,  S.  D.  Tylman, 
W.  H.  Welker— 24 

4.  Cleveland  Section. — B.  H.  Broadbent,  *S.  W.  Chase,  T.  J.  Hill,  V.  C. 
Myers,  W.  A.  V.  Price,  F.  C.  Waite — 6 

5.  Halifax  Section.  J.  S.  Bagnall,  R.  J.  Bean,  W.  G.  Dawson,  A.  W. 

Faulkner,  A.  B.  Haverstack,  W.  C.  Oxner,  S.  G.  Ritchie,  R.  P.  Smith, 
G.  K.  Thomson,  E.  G.  Young — 10.  (H.  M.  Eaton,  an  associate  member, 

is  Secretary  of  the  Section.) 
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6.  London  Section. — Arthur  Bulleid,  J.  F.  Colyer,  F.  N.  Doubleday, 
E.  W.  Fish,  *Evelyn  Sprawson,  J.  G.  Turner — 6 

7.  Minnesota  Section. — E.  S.  Best,  P.  J.  Brekhus,  J.  T.  Cohen,  I.  A. 
Epstein,  B.  S.  Gardner,  C.  J.  Grove,  H.  A.  Maves,  J.  F.  McClendon,  F.  S. 
Meyer,  G.  S.  Monson,  W,  R.  Schram,  W.  D.  Vehe,  H.  F.  Wahlquist,  *C.  W. 
Waldron,  H.  G.  Worman — 15 

8.  New  Haven  Section. — *B.  G.  Anderson,  C.  G.  Burn,  A.  M.  Crosby,  W. 
G.  Downs,  Jr.  (Evansville,  Ind.),  R.  G.  Hussey,  H.  A.  Miller,  J.  P.  Pigott, 

G.  H.  Smith,  J.  J.  Wolfe— 9 

9.  New  York  Section. — Edmund  Applebaum,  Adolph  Berger,  Theodor 
Blum,  C.  F.  Bodecker,  L.  R.  Cahn,  M.  W.  Carr,  H.  E.  S.  Chayes,  G.  W. 
Clapp,  H.  S.  Dunning,  W.  B.  Dunning,  J.  D.  Eby,  S.  W.  A.  Franken,  W.  J. 
Gies,  H.  W.  Gillett,  W,  K.  Gregory,  Milo  Heilman,  I.  Hirschfeld,  R.  G. 
Hutchinson,  Jr.,  T.  P.  Hyatt,  A.  L.  Johnson,  Maxwell  Karshan,  F.  C. 
Kemple,  Frances  Krasnow,  H.  J.  Leonard,  J.  O.  McCall,  F.  S.  McKay,  A. 

H.  Merritt,  E.  G.  Miller,  Jr.,  *B.  B.  Palmer,  Theodor  Rosebury,  M.  I. 
Schamberg,  Joseph  Schroff,  P.  R.  Stillman,  L.  M.  Waugh,  B.  W.  Wein¬ 
berger,  J.  L.  Williams,  J.  L.  Zemsky,  D.  E.  Ziskin — 38 

10.  Philadelphia  Section. — J.  L.  T.  Appleton,  Jr.,  Mrs.  C.  K.  Bryant, 
*T.  J.  Cook,  J.  A.  Detlefsen,  R.  H.  Ivy,  J.  V.  Mershon,  S.  E.  Pond,  Her¬ 
mann  Prinz,  C.  R.  Turner — 9 

11.  Pittsburgh  Section. — T.  W.  Brand,  K.  W.  Dewey,  W.  L.  Fickes,  F. 
C.  Friesell,  H.  E.  Friesell,  E.  G.  Meisel,  W.  P.  Swanson,  *L.  E.  Van  Kirk, 
W.  H,  Wright— 9 

12.  St.  Louis  Section. — W.  A.  Chamberlain,  E.  H.  Keys,  E.  B.  Owen, 
H.  R.  Raper  (Albuquerque,  N.  M.),  *C.  0.  Simpson,  R.  C.  Wheeler,  J.  D. 
White,  G.  B.  Winter — 8 

13.  San  Francisco  Section. — G.  L.  Bean,  B.  E.  Lischer,  J.  A.  Marshall, 
E.  H.  Mauk,  G.  S.  Millberry,  F.  H.  Orton,  */.  S.  Shell,  F.  V.  Simonton— 8 

14.  Toronto  Section. — J.  F.  Adams,  G.  R.  Anderson,  H.  K.  Box,  *.-1.  J. 
Broughton,  Thomas  Cowling,  A.  W.  Ellis,  C.  J.  Fraser,  G.  W.  Grieve, 
Andrew  Hunter  (Glasgow,  Scotland),  F.  C.  Husband,  A.  J.  McDonagh, 
E.  W.  Paul,  R.  J.  Reade,  H.  S.  Thomson,  W.  C.  Trotter,  A.  E.  Webster — 16 

15.  Vienna  Section. — Arved  Berg,  Karl  Breitner,  Fritz  Driak,  Bernhard 
Gottlieb,  Richard  Grohs,  Otto  Hofer,  Ernst  Kellner,  *Emerkh  Koianyi, 
Moriz  Leist,  Balint  Orban,  Hans  Pichler,  Otto  Preisecker,  Franz  Schon- 
bauer,  A.  M.  Schwarz,  Harry  Sicher,  Karl  Spring,  Georg  Stein,  Richard 
Trauner,  Josef  Weinmann,  Herman  Wolf  20 
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16.  Washington  Section. — A.  B.  Crane,  R.  A.  Keilty,  Henry  Klein  (Balti¬ 
more),  E.  V.  McCollum  (Baltimore),  *G.  C.  Pafenbarger,  F.  E.  Rodriguez 
(Camp  Holsbird,  Md.),  Wilmer  Souder,  W.  T.  Sweeney,  N.  O.  Taylor — 9. 

17.  Winnipeg  Section. — *E.  R.  Bier,  F.  T.  Cadham,  M.  H.  Garvin,  K.  M. 
Johnson,  H.  J.  Merkeley,  W.  J.  Riley— 6 

18.  Not  now  members  of  a  section. — Detroit. — W.  E.  Cummer.  Ger¬ 
many. — Wilhelm  Dieck  (Berlin),  Guido  Fischer  (Hamburg),  Otto  Loos 
(Frankfurt),  Friedrich  Proell  (Greifswald),  Rudolf  Weber  (Cologne).  Hono¬ 
lulu. — Martha  R.  Jones.  Indianapolis. — S.  L.  Davis.  Iowa  City. — A.  W. 
Bryan,  C.  L.  Drain,  R.  H.  Volland.  Louisville.- — T.  B.  Beust.  Omaha. — 
R.  Wood  Leigh.  Philadelphia. — W.  R.  Pentz.  West  China  (Chengtu). — 
R.  Gordon  Agnew.  Address  unknown. — Anne  G.  E.  Mackenzie  (formerly 
of  the  Winnipeg  Section) — 16 

Total  number  of  members — 240;  average  membership  of  seventeen 
sections,  13 

Officers:  1931-32 

President — A.  E.  Webster,  University  of  Toronto.  President-elect — R. 
W.  Bunting,  University  of  Michigan.  Vice-president — E.  H.  Hatton, 
Northwestern  University.  Treasurer — William  Rice,  Tufts  College.  Sec¬ 
retary — William  J.  Gies,  Columbia  University. 

III.  Notes  on  the  William  J.  Gies  Fellowship  in  Biological 
Chemistry  at  Columbia  University* 

Edgar  G.  Miller,  Jr.,  Ph.D.,  Chairman  of  the  Fellowship  Committee 

TEMPORARY  CHANGE  OF  PLAN 

In  earlier  reports  relating  to  the  Fellowship,  it  was  indicated  that 
Dr.  Gies,  who  nominates  the  Fellows,  would  select  candidates  desirous 
of  conducting  dental  research.  On  February  1,  1930,  a  three-year 
plan  of  research  was  inaugurated  in  the  Dental  School,  with  the  aid  of  a 
grant  from  the  Commonwealth  Fund.  To  avoid  possible  intrusions 
into  that  work,  it  has  seemed  desirable  temporarily  to  discontinue  the 
appointment  of  Fellows  to  conduct  dental  research. 

WORK  OF  THE  THIRD  FELLOW 

Dr.  Victor  Ross,  appointed  third  Fellow  on  February  1, 1930,  to  suc¬ 
ceed  Dr.  Theodor  Rosebury,  completed  his  term  on  June  30,  1931. 

*  Secretary  of  the  Section. 

*  Previous  reports  relating  to  the  Gies  Fellowship  were  published  in  Xht  Journal  of  Dental 
Research-.  (1)  1927,  vii,  p.  530;  (2)  1928,  viii,  p.  679;  (3)  1929,  ix,  p.  741 ;  (4)  1930,  x,  p.  771. 
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During  his  incumbency,  Dr.  Ross  finished  an  inquiry  into  the  fate  of 
orally  administered  specific  polysaccharide  of  pneumococcus,  and  also 
began,  under  the  auspices  of  the  Research  Council  of  the  New  York 
Academy  of  Dentistry,  a  review  of  the  literature  on  the  physiological 
action  of  soaps.  Both  studies  will  soon  be  published. 

FOURTH  FELLOW 

The  present  incumbent  of  the  Fellowship,  Dr.  Robert  M.  Herbst, 
is  conducting  research  on  the  oxidation  of  amino  acids. 

REGISTER  OF  FELLOWS 

I.  1928  ('Feb.  1-June  30) :  James  M.  Inouye' 

B.  S.  (Emory,  1915),  M.  A.  (Columbia,  1917),  Ph.D.  (Columbia, 
1925) 

II.  1928-1930  (July  1-Jan.  31):  Theodor  Rosebury 

D.D.S.  (Pennsylvania,  1928) 

III.  1930-31  (Feb.  1-june  30):  Victor  Ross 

B.S.  (College  of  the  City  of  New  York,  1916) ,  M.A.  (Columbia, 
1918),  Ph.D.  (Columbia,  1923) 

TV.  1931-1932  (July  1-June  30):  Robert  M.  Herbst 
B.Chem.  (Cornell,  1926),  Ph.D.  (Yale,  1930) 


FINANCIAL  SUMMARY 

Principal  of  the  William  J.  Gies  Fellowship  Fund,  held  by 
Columbia  University  on  June  30,  1930,  as  recorded  in  the 

last  annual  statement® .  $31,476.31 

Additions  to  the  principal  of  the  Fund  in  1930-31: 

One  half  of  the  income  in  1930-31  (by  the  terms  of  the 

gift)® .  786.91 

Unexpended  portion  of  the  remaining  half  of  the  year’s 

income .  11.91 

Total  amount  of  the  principal  on  June  30, 1931 .  $32 ,275.13 


^  Died  September  17, 1931. 

*  Miller:  Journal  of  Dental  Research,  1930,  x,  p.  773. 

*  Goodridge,  Howe,  Dunning,  and  Waugh:  Journal  of  Dental  Research,  1927,  vii,  p. 
530.  From  1928-1937,  inclusive,  50  per  cent  of  the  annual  income  will  be  added  to  the 
principal  amount  of  the  Fund;  from  1938-1947,  inclusive,  30  per  cent;  from  1948-1957, 
inclusive,  10  per  cent.  Beginning  in  1958  (January  1),  the  whole  of  the  annual  income 
will  be  available  for  current  use. 
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An  anonymous  donor  contributed  $125  to  raise  the  stipend  of  the 
Fellow  for  1930-31  from  $786.91  to  $900,  the  balance  ($11.91)  to  be 
added  to  the  principal  amount  of  the  fund.  In  addition,  the  Fellow 
in  1930-31  received  an  honorarium  of  $500  from  the  New  York 
Academy  of  Dentistry  in  support  of  the  study  of  soaps  mentioned 
above,  which  was  completed  by  the  Fellow  after  his  term  expired. 

IV’.  Quotations  on  the  Status  of  Dentistry 

Assembled  from  the  quotations  published  on  pages  2  and  3  of  the  covers 
on  the  six  numbers  of  this  volume 

This  Journal  uses  the  term  “dentistry”  to  signify  the  science  and 
art  of  oral  health-service  in  all  its  local  and  systemic  relationships. 
The  meanings  of  w'ords,  which  are  not  necessarily  restricted  to  ety¬ 
mological  significance,  acquire  expanded  or  new  import  in  accordance 
with  convenience  and  usage.  Thus  the  term  “medicine,”  which  orig¬ 
inally  meant  to  remedy  or  cure,  now  also  means  to  make  remedial  or 
curative  treatment  unnecessary.  “Stomatology”  is  a  synonym  for 
“dentistry.”  We  prefer  the  older  term  because  its  use  respects  both 
the  history  of  dentistry  and  the  efforts  of  those  who  have  brought 
dentistry  to  its  present  status. — Journal  of  Dental  Research,  1929,  ix, 
p.  iii. 


If  dentistry  were  merely  dental  mechanics,  a  two-year  course  in 
dental  technology,  based  on  graduation  from  a  high  school  and  con¬ 
ducted  along  lines  similar  to  those  for  the  education  of  optometrists, 
would  probably  afford  sufficient  training  for  dental  practice,  and  oral 
health-service  could  be  reserved  for  a  new  specialty  to  include  oral 
surgery,  which  might  be  named  stomatology  and  made  analogous  to 
ophthalmology  and  other  specialties  of  medicine.  But  with  dentistry 
developed  into  the  full  seroice  equivalence  of  an  oral  specialty  of  medi¬ 
cine,  the  creation  of  a  medical  specialty  of  stomatology  would  be 
redundant — and  there  would  be  no  occasion  to  substitute  “stoma¬ 
tology”  for  the  name  established  by  custom. — Carnegie  Foundation's 
Bulletin  on  Dental  liducation,  1926,  p.  135. 
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The  assumption  that  dentistry  would  be  something  more  or  better 
than  it  is,  if  all  or  a  part  of  it  were  called  “stomatology,”  exemplifies  a 
readiness  to  attach  more  importance  to  labels  than  to  contents,  or  more 
significance  to  make-believe  than  to  reality.  The  term  “medicine” 
originally  meant  to  remedy  or  cure.  Y‘Medicina  (ars)” — healing 
art;  “medicina  (res)” — a  remedy;  ^‘medicus” — of  healing;  also  a 
physician.]  Today  “medicine,”  by  including  measures  to  prevent 
sickness  and  by  throwing  etymology  overboard,  means  not  only  to 
remedy  or  cure,  but  also  quite  the  contrary — to  make  remedial  or 
curative  treatment  unnecessary.  As  medical  knowledge  has  advanced 
and  medical  procedures  have  been  changed  in  consonance,  including 
the  development  of  prevention  and  of  surgery,  new  meanings  have 
been  imparted  to  the  term  “medicine.”  But  instead  of  replacing 
“medicine”  by  a  succession  of  words  intended  to  indicate  etymologically 
the  broader  or  deeper  modem  meanings,  the  import  of  the  original 
term  has  been  conveniently  enlarged  as  the  scope  of  medical  practice 
has  expanded.  Thus,  the  term  “medicine”  has  come  to  mean  more 
and  more  as  physicians,  without  restricting  themselves  to  its  etymology, 
have  included  more  and  more  in  its  significance.  Along  the  same  line  of 
reasoning  one  sees  clearly  that,  although  etymologically  the  term  “den¬ 
tistry”  refers  only  to  the  teeth,  nevertheless  logically  it  also  compre¬ 
hends  the  contiguous  parts  and  their  systemic  relationships.  Cer¬ 
tainly  by  usage  in  conformity  with  this  logic,  and  also  with  the  criteria 
of  common  sense,  the  term  “dentistry”  has  acquired  the  broader  mean¬ 
ing  suggested  by  the  more  detaiknl  and  lengthy  term  “oral  health- 
service.”  By  logic,  usage,  and  convenience,  the  term  “dentistry”  has 
thus  become  the  practical  equivalent  of  “stomatology,”  which  ety¬ 
mologically  means  the  sum  of  scientific  knowledge  concerning  the 
mouth,  but  etymologically  does  not  include  the  rest  of  the  body  (although 
“stomatology”  is  now  used  by  some  to  include  systemic  relationships 
with  the  mouth).  This  being  true,  we  are  unable  to  agree  that  “den¬ 
tistry”  and  “dentists,”  which  are  terms  that  have  long  represented  the 
earnest  and  aspiring  endeavors  of  generations  of  faithful  practitioners 
of  oral  health-service,  should  be  formally  replaced  for  etymological 
reasons  by  “stomatology”  and  “stomatologists.”  on  Edu¬ 

cation,  Research,  and  Relations;  American  College  of  Dentists,  March, 
1929. 
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The  New  York  Academy  of  Dentistry  .  .  .  without  any  diminution 
of  its  abiding  purpose  to  promote  intimate  association  and  cooperation 
between  dentists  and  the  practitioners  of  all  other  kinds  of  health 
service,  believes  that,  in  the  interest  of  the  patient,  dentistry  should  be 
continued  as  a  separately  organized  profession,  based  on  systems  of 
ethics,  education,  jurisprudence,  and  journalism  that  will  fully  meet 
all  public  needs  at  each  stage  of  its  evolution. — N.  Y.  Academy  of 
Dentistry,  April,  1929. 


The  Dental  Society  of  the  State  of  New  York  ....  expresses 
the  earnest  conviction  ....  that  the  most  effectual  development 
of  oral  health-service  will  be  insured  by  the  continuance  of  dentistry  as 
a  separately  organized  profession  .  .  .  [and]  also  records  its  un¬ 
abated  desire  and  intention  to  promote  personal  and  professional 
accord,  cooperation,  and  mutual  helpfulness  between  dentists  and  the 
practitioners  of  medicine  and  all  other  kinds  of  health  service. — 
Dental  Society  of  the  State  of  New  York,  May,  1929. 


Whereas  the  American  College  of  Dentists  is  cognizant  of  the  opinion 
and  sentiment,  expressed  in  certain  sections  of  this  country,  that  dental 
practice  could  more  effectually  fulfill  its  functions  by  becoming  an 
integral  part  of  medical  practice;  and 

Whereas  it  is  being  represented  that  this  opinion  is  held  or  endorsed 
by  a  considerable  portion  of  the  dental  profession;  therefore,  it  is 
hereby 

Resolved  that  the  American  College  of  Dentists  records  its  conviction 
that  the  above  mentioned  opinion  does  not  represent  the  views  of 
more  than  an  extremely  small  minority  of  the  members  of  the  dental 
profession;  also 

Resolved  that  dentistry,  which  has  evolved  during  the  past  ninety 
years  as  a  natural  and  distinct  division  of  health  service,  can  best  meet 
the  needs  of  mankind  by  the  further  development  of  its  ideals  and 
service  through  separate  and  special  educational  activities,  professional 
practice,  and  statutory  regulation;  also 

Resolved  that  the  existing  personal  and  professional  cooperation  and 
mutual  helpfulness  between  dentists  and  physicians,  and  between 
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dentists  and  practitioners  of  other  kinds  of  health  service,  should  be 
continued  and  strengthened,  and  that,  in  harmony  with  the  objects 
and  history  of  the  American  College  of  Dentists,  suitable  means 
should  be  taken  by  the  College  at  all  times  to  further  this  accord. — 
American  College  of  Dentists,  March,  1929. 


Whereas,  dentistry,  as  a  separately  organized  profession,  is  approach¬ 
ing  its  one  hundredth  anniversary;  and 

Whereas,  the  profession  has  achieved  remarkable  progress  in  that 
period,  despite  numerous  handicaps  and  important  opposition;  and 
Whereas,  it  is  entirely  practicable  for  dentistry  to  further  progress 
under  its  own  auspices,  to  the  end  that  it  shall  become  the  full  health- 
service  equivalent  of  a  specialty  of  medical  practice;  and 
Whereas,  there  are  current  doubts  in  some  quarters  outside  of  the 
dental  profession  in  relation  to  the  preferences  of  the  profession  regard¬ 
ing  its  own  evolution  and  future;  ....  therefore 
Be  it  resolved,  that  the  American  Association  of  Dental  Schools 
records  its  opinion  that  the  interests  of  the  public  health,  and  of  the 
medical  and  dental  professions,  would  best  be  served  by  a  continuation 
of  the  separate  organization  of  the  dental  profession;  and 
Be  it  further  resolved,  that  this  Association  records  its  conviction  that 
the  recently  advocated  concept  of  an  ideal  dental  service,  to  be  prac¬ 
tised  by  a  physician-dentist  assisted  by  a  group  of  technicians,  is 
neither  practicable  nor  logical,  nor  conducive  to  the  best  interests  of 
the  public;  ....  — American  Association  of  Dental  Schools, 
March,  1931. 


The  stomatologist’s  concept  of  dental  education  and  practice  finds 
expression  in  the  activities  of  a  very  limited  group  in  this  country  who, 
as  far  as  I  can  see,  are  making  no  headway  in  dissecting  a  part  of  the 
practice  of  dentistry  from  its  whole  and  grafting  it  on  medicine;  nor 
do  I  believe  that  medicine  would  welcome  such  implantation.  I  have 
no  apprehension  over  the  stomatologist’s  point  of  view.  In  the  four 
countries  in  Europe,  Austria,  Czecho-Slovakia,  Belgium  and  Italy, 
where  one  must  possess  a  medical  degree  to  practise  dentistry,  the 
poorest  type  of  technical  dental  service  is  to  be  found.  In  Switzerland, 
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Sweden,  Norway  and  parts  of  Germany,  where  dentistry  is  taught  in 
conjunction  with  medical  studies,  yet  independent  of  medical  super¬ 
vision,  as  we  teach  it  in  this  country,  the  best  type  of  service  is  found. 
Based  on  my  own  study  of  the  problem  in  Europe  [1926-27],  I  would 
both  seek  and  reconunend  the  services  of  dentists  trained  in  the  latter 
countries  during  the  past  decade  and  would  avoid  service  in  the  former, 
unless  I  knew  the  dentist  and  his  work  personally. — Guy  S.  Millberry, 
D.D.S.,  Dean,  Dental  School,  University  of  California;  Pacific  Dental 
Gazette,  1931,  xxxix,  p.  415;  June. 


It  is  almost  twenty  years  since  I  made  m;  first  appearance  on  the 
platform  at  a  meeting  of  dentists;  to  be  exact  ■  ,e  date  was  January  31 , 
1913.  At  that  time  I  challenged  the  members  of  the  dental  profession, 
and  told  them  that  the  next  great  step  in  medical  progress  in  the  line  of 
preventive  medicine  must  come  from  them,  f  am  happy  to  be  able  to 
say  that  they  have  done  their  part. — Charles  ll.  Mayo,  M.D.,  F.A.C.S., 
D.P.H.,  LL.D.,  D.Sc.,  etc.:  Dental  Roster,  1931,  iv,  p.  24;  Aug.  29. 


In  a  time  of  stress,  between  three  and  four  thousand  dentists  journey 
to  Paris  [Eighth  International  Dental  Congress],  many  of  them  from 
considerable  distances  and  at  great  expense,  and  spend  one  week 
examining  and  discussing  the  many  ramifications  of  their  chosen  work. 
....  Three  thousand  dentists  from  all  over  the  world  do  not 
journey  great  distances  and  give  up  one  week  to  discuss  something  in 
regard  to  which  they  have  lost  all  hope,  and  in  regard  to  which  they 
have  no  confidence  and  no  belief  in  a  future,  nor  is  it  possible  for  any 
activity  in  a  moribund  condition  to  be  responsible  for  such  a  pro¬ 
gramme  as  was  presented  in  Paris . The  recent  Congress 

proves  conclusively  that  power  to  progress  has  not  ceased  to  exist,  and 
that  there  need  be  little  fear  for  the  future  of  dentistry. — Editorial: 
Dental  Magazine  and  Oral  Topics,  1931,  xlviii,  p.  955;  September. 


Nothing  is  to  be  gained  by  converting  a  first-class  dentist  into  a 

mediocre  medical  practitioner . I  do  not  believe  it  is  practical 

to  unify  the  dental  and  medical  curricula  so  as  to  provide  for  the  same 
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training  of  dentists  and  physicians  during  any  considerable  part  of 

their  academic  careers . Dentistry  is  a  very  specialized  field  of 

medicine  which  has  already  been  elevated  to  a  standard  of  professional 
excellence  entirely  comparable  with  that  of  other  medical  specialties. 
The  average  American  dentist  is  at  least  as  well  qualified  to  render  ade¬ 
quate  service  in  his  field  of  work  as  is  the  average  otolaryngologist,  ophthal¬ 
mologist  or  surgeon  [italic  not  in^the  original].  Dental  education  in 
America  has  been  notably  effective,  and  that  is  to  the  credit  of  the 


profession . Changes  should  not  be  made  at  the  expense  of 

that  which  has  been  found  good  through  long  practical  experience 
....  I  am  ....  entirely  unconvinced  that  any  plan  for  the 


unification  of  the  dental  id  medical  cu  rricula  would  result  in  the  train¬ 
ing  of  better  qualified  atists.  Dentistry  is  a  profession  which  has 
become  firmly  established  in  its  own  right,  and  one  which  comprises  a 
number  of  specialties.  U  would  lose  much  by  becoming  a  minor  sub¬ 
division  of  medicine  [ital.  not  in  the  original].  It  had  best  retain  its 
independence. — W.  Mcl^im  Marriott,  M.D.,  Dean  of  the  School  of 
Medicine,  Washington  University,  St.  Louis,  Mo.;  Journal  of  Dental 
Research,  1931,  xi,  p.  807;  October. 
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- ;  exposed  enamel  area;  deciduous  and 

permanent  teeth,  461 

- ;  gingivitis;  sick  children,  462 

Colobus  (monkey);  teeth;  pathological 
variations — phylogenetic  significance, 

520 

Color;  teeth;  natural  and  artificial,  492 
Columbia  University;  Dental  Faculty; 
scientific  proceedings — footnote  refer¬ 
ence,  285 

- ;  Gies  Fellowship  in  Biological  Chem¬ 
istry;  report  of  Committee,  912 
Constitution;  tissue  changes;  traumatic 
occlusion,  505 

Cook,  T.  J.;  diagnosis  of  periapical  infec¬ 
tion;  value  of  blood-sedimentation  tests, 
478 

Cooperation;  physician  and  dentist;  desir¬ 
ability,  811 

Craniometry;  cephalometer  and  plotting 
instrument;  descriptions,  494,  638,  885 
Crosby,  A.  W. ;  unusual  orthodontic  cases, 
235 

Cysts;  dental;  origin,  484 

T^’ARSONVAL  currents;  teeth;  tested, 
499 

Dean,  Marguerite  T.;  fusospirochetal 
infections;  clinical  data,  747 


Dean,  Marguerite  T.;  fusospirochetal 
infections;  cultural  data,  476,  759 

- ;  unidentified  organism;  similar  to  B. 

fusiformis,  877 

Dean,  R.  D.;  fusospirochetal  infections; 
clinical  data,  474,  747 

- ; - ;  cultural  data,  759 

- ;  unidentified  organism;  similar  to  B. 

fusiformis,  877 

Death;  dental  treatment;  cases,  513 
Decay;  dental.  See  Caries 
Deciduous  teeth.  See  Teeth 
Defects;  enamel.  See  Enamel 
Delabarre,  F".  a.;  discussion;  coopera¬ 
tion  between  physician  and  dentist, 
834 

Dental  and  medical;  professions;  social- 
economic  problems,  641.  See  also 
Medico-dental 

Dental  anlage;  spirochetosis;  congenital 
syphilis,  459 

Dental  caries.  See  Caries 
Dental  decay.  See  Caries 
Dental  disease;  blood  cells;  changes,  464 

- :  prevention,  47,  201,  533.  See  also 

Oral  Hygiene  Committee 
Dental  education;  Carnegie  Foundation’s 
“Bulletin  No.  19;”  quotation  on  status 
of  dentistry,  914 

- ;  general  review,  369 

- ;  status  of  dentistry;  comment,  807, 

914 

- ;  - ;  resolutions,  916,  917 

Dental  enamel.  See  Enamel 
Dental  granulomata;  etiology  and  de¬ 
velopment,  484 

— — ;  histopathological  findings,  175 
Dental  infection.  See  Infection 
Dental  journalism:  editorial  in  Journal  of 
American  Dental  Association  (reprinted); 
C. N.  Johnson,  550 

— ^ — : - ;  reply  by  B.  B.  Palmer,  543 

Dental  Magazine  and  Oral  Topics:  status 
of  dentistry;  comment,  918 
Dental  neuralgia:  referred;  physiological 
explanation,  634 

Dental  plaque:  pigmented;  brown,  855 
Dental  pulp.  See  Pulp 
Dental  research.  See  Research 
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Dental  roentgenograms.  See  Roentgen¬ 
ograms 

Dental  (stomatological)  societies;  pro¬ 
ceedings.  See  American  Association  of 
Dental  Schools,  American  College  of 
Dentists,  American  Stomatological  As¬ 
sociation,  First  District  Dental  Society 
of  the  State  of  New  York,  International 
Association  for  Dental  Research,  New 
York  Academy  of  Dentistry,  New  York 
State  Dental  Society,  Oral  Hygiene 
Committee  of  Greater  New  York, 
Richmond  (Va.)  Dental  Society,  Second 
District  Dental  Society  of  the  State  of 
New  York 

Dental  study-clubs:  relation  to  stoma¬ 
tologic  movement,  779 
Dental  tissues:  fat  content;  relation  to 
caries,  531 

- :  traumatic  occlusion;  age  and  con¬ 
stitution,  505 

Dentin;  anesthesia;  “Gasotherme-Degus- 
sa”  apparatus,  502 

- :  physiologic  changes,  267, 469 

- :  reaction  to  external  irritations,  61 

Dentinocemental  junction:  pulp-canal  sur¬ 
gery;  value,  466 

Dentist:  cooperation  with  physician;  de¬ 
sirability,  811 

- :  living  American;  epochal  intellectual 

contribution  to  world  history,  497 

- :  successful;  essential  personality 

traits,  363,  495 

Dentistry:  social-economic  problems,  641 

- ;  status;  comment  by  W.  McK. 

Marriott,  807,  919 

- :  - ;  quotations,  914 

- : - ;  resolutions,  916, 917 

- :  “stomatology”  a  synonym;  Journal 

of  Dental  Research,  iii,  914 
Dentition.  See  Denture,  Teeth 
Denture:  children;  topographical  x-ray 
studies,  515 

- :  full;  retention  in  edentulous  maxil¬ 
lae — relation  of  soft  and  hard  tissues, 
490 

Dermatitis:  occupational;  complicated  by 
food  allergy,  51 


Derryberry,  C.  M.;  public  health  aspects 
of  dental  decay  in  children;  Research 
Monograph  III — reply  to  protest  by 
Oral  Hygiene  Committee,  7 
Diagnosis:  periapical  infection;  blood-sed¬ 
imentation  tests,  478 

- :  radiographic;  verification  in  teeth 

having  pulp-canal  fillings,  489 
Diamond,  Moses:  discussion;  social-eco¬ 
nomic  problems — medical  and  dental, 
676 

Diet;  bones  and  teeth;  various  effects, 
236,  530 

- :  caries  incidence;  age  a  factor  on  any 

diet,  745 

- : - ;  relation,  553 

- ;  dentition;  aboriginal  tribes  of  Tibe¬ 
tan  borderland,  478 

- :  disease  control;  caries  and  systemic 

pyorrhea,  201 

- :  enamel;  hypoplasia,  458 

- :  magnesium  deficiency;  effect  on 

teeth  and  gingivae,  484 

- :  rachitic  and  non-rachitic  compared; 

calcification  of  bones  and  teeth,  64 

- :  synthetic;  pathological  changes  in 

teeth,  60,  137 

- :  teeth;  construction  and  repair,  349 

- : - ;  effects,  236,  530 

- : - ;  rate  of  growth,  236 

- :  toxicity  of  Viosterol;  relation  to 

experimental  caries,  458 
See  also  Food,  Nutrition 
Discussion:  cooperation;  physician  and 
dentist,  811 

- :  dental  education,  385 

- :  dental  granulomata,  193 

- :  diet  and  caries,  562 

- :  diet  and  dentition,  354 

- :  dietary  control  of  caries  and  sys¬ 
temic  pyorrhea,  220 

- :  focal  infection,  1 10 

- :  social-economic  problems;  medical 

and  dental,  669 

Disease:  degenerative;  origin — relation  to 
tides  in  available  activators,  532 

- :  dental;  changes  in  blood  cells,  464 

- : - ;  prevention,  47,  201,  533 
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Disease:  inflammatory;  dental  system  in 
nephritis,  500 

- ;  peridental;  relation  to  metabolic 

disturbances,  523 
See  also  names  of  diseases 
Disuse:  peridental  membrane;  effects,  518 
Downs,  W.  G.,  Jr.:  editor;  scientific  pro¬ 
ceedings,  New  Haven  Section — Inter¬ 
national  Association  for  Dental  Re¬ 
search,  235 

- :  effect  of  diet;  growth  of  bones  and 

teeth,  236,  530 

Driak,  Fritz:  “Gazotherme-Degussa;” 
anesthesia  of  dentin,  502 

- :  inflammatory  diseases  of  dental 

system  in  nephritis;  focal  infection,  500 
Dunning,  H.  S.:  discussion;  social-eco¬ 
nomic  problems — medical  and  dental, 
673 

Dwyer,  H.  S.:  protest;  American  Child 
Health  Association’s  Research  Mono¬ 
graph  III — caries  in  children,  1,  305,  335 

'p^CONOMIC:  and  social  problems;  med¬ 
ical  and  dental,  641 

- :  interpretation  of  history  by  Marx; 

refuted  by  a  living  American  dentist,  497 
Eddy,  W.  H.:  diet;  building  and  mainte¬ 
nance  of  teeth,  349 
Edentulous  maxillae.  See  Maxillae 
Education.  See  Dental  education 
Electric  testing:  teeth;  D’Arsonval  cur¬ 
rents,  499 

Embryonal  progenia,  519 

Emphysema:  teeth  having  diseased  roots; 

arising  from  treatment,  498 
Enamel:  deciduous  and  permanent  teeth; 
exposed  area,  461 

- :  defects;  relation  to  caries.  See 

Oral  Hygiene  Committee 

- :  dystrophic;  formation,  463 

- :  fissures;  relation  to  caries.  See 

Oral  Hygiene  Committee 

- :  histogenesis;  new  concept,  477 

- :  hypoplasia;  diet,  458 

- :  isoelectric  point;  determination,  477 

- :  organic  component;  different  ages, 

48.1 


Enamel:  permeability;  determination,  611 

- :  pits;  relation  to  caries.  See  Oral 

Hygiene  Committee 

- :  solubility;  buffered  solutions,  470 

See  also  Caries 

Endowment  Fund:  Journal  of  Dental 
Research;  report,  iii 

Ennis,  L.  M.:  iodized  oils;  use  in  dental 
roentgenology,  526 

Epstein,  I.  A. :  histologic  changes  in  blood 
cells;  dental  disease,  464 
Epulis:  histopathology  and  classification, 
485 

Eruption:  teeth.  See  Teeth 
Eskimo:  teeth;  nutrition,  453 

JTACIAL  pain:  reflex;  dental  origin,  599 

Fat:  dental  tissues;  decay,  277,531 

- :  occurrence  in  teeth,  537 

Fellowship:  Gies,  in  Biological  Chemistry 
at  Columbia  University;  report  of 
Committee,  912 

Fillings:  pulp-canal;  verification  of  radio- 
graphic  diagnosis,  489 
First  District  Dental  Society,  State  of 
New  York:  scientific  proceedings;  foot¬ 
note  references,  83,  175 
Fish,  G.  D.:  instruments  for  orthodontic 
and  cephalometric  investigations;  map 
construction,  885 
Focal  infection.  See  Infection 
Food:  allergy;  complication  in  occupa¬ 
tional  dermatitis,  51.  See  also  Diet 
Forbes,  H.  H.:  discussion;  cooperation 
between  physician  and  dentist,  831 
Forbes,  J.  C.:  dental  caries;  biochemical 
factors,  591 

Foster,  N.  B.:  discussion;  focal  infec¬ 
tion,  110 

Fracture:  spontaneous;  mandible,  510 

- :  tooth;  repair,  247,  490 

Frankel,  Edward,  Jr.:  American  Sto¬ 
matological  Association;  history,  337 
- :  discussion;  cooperation  between  phy¬ 
sician  and  dentist,  834 

- : - ;  social-economic  problems — 

medical  and  dental,  672, 673 
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Franken,  S.  W.  a.:  discussion;  focal 
infection,  112 

Franzen,  Raymond:  public  health  aspects 
of  dental  decay  in  children,  Research 
Monograph  III;  reply  to  protest  by 
Oral  Hygiene  Committee,  7 
Freeman,  Nathaniel:  dental  granuloma; 
histopathological  findings,  175;  discus¬ 
sion,  198,  199 
Full  denture.  See  Denture 
Function:  cementum;  relation,  511 

- :  peridental  membrane;  influence  on 

width,  511 

Fund,  Endowment:  Journal  of  Dental 
Research;  report,  iii 

Fusospirochetal  infection.  See  Infection 

^AZOTHERME-Degussa:”  apparatus; 

anesthesia  of  dentin,  502 
Genvert,  H.  a.:  mucous  membranes  of 
gingival,  alveolar,  and  palatal  surfaces; 
distribution  of  cold  and  warm  spots, 
526 

Gies  Fellowship,  Biological  Chemistry: 
Columbia  University;  report  by  Fellow¬ 
ship  Committee,  912 

Gies,  W.  J.:  discussion;  dental  education, 
403,  432 

- : - ;  dietary  control  of  caries  and 

pyorrhea,  220 

- :  International  Association  for  Dental 

Research;  history  of  first  ten  years,  55 

- : - ;  proceedings  of  ninth  general 

meeting,  437 

- : - ;  Secretary’s  notes  on  pro¬ 
ceedings,  908 

- :  living  American  dentist;  epochal 

intellectual  contribution  to  world  his¬ 
tory,  497 

- :  protest;  American  Child  Health 

Association’s  Research  Monograph  III — 
caries  in  children,  1, 305 
- :  this  Index,  921 

Gillett,  H.  W.:  discussion;  codperation 
between  physician  and  dentist,  832 
Gingiva:  anatomy  and  physiology,  483, 
727 

- :  diet  low  in  magnesium;  effects,  484 


Gingiva:  mucous  membrane;  distribution 
of  cold  and  warm  spots,  526 

- :  recession;  tooth-brush  trauma,  61 

See  also  Gingivitis 

Gingivitis:  bacteria;  necks  of  teeth,  540 

- :  children;  sick,  462 

Goldberg,  Harry:  discussion;  dental 
granulomata,  197 

Gottlieb,  Bernhard:  tissue  changes  in 
traumatic  occlusion;  age  and  constitu¬ 
tion,  505 

Granuloma.  See  Dental  granulomata 
Gridley,  Mary  F.:  unidentified  organism 
similar  to  B.  fusiformis,  877 
Grieves,  Clarence  Jones:  in  memoriam,  iv 
Grohs,  Richard:  peridental  membrane; 

changes  in  traumatic  occlusion,  510 
Grove,  C.  J.:  pulp-canal  surgery;  denti- 
nocemental  junction,  466 
Growth:  rate;  incisor — on  basic  diets,  530 

- :  teeth;  influence  of  diet,  236 

See  also  Vegetative  regulation 
Gum.  See  Gingiva 

Guy,  William:  dental  disease;  notes  on 
prevention,  48 

pjAAS,  Arthur:  memorial  resolution; 

New  York  Academy  of  Dentistry,  907 
Harris,  M.  M.:  aciduric  bacteria;  mouth, 
149 

Hawkins,  H.  G.:  control  of  caries  and 
systemic  pyorrhea — rational  technique, 
201;  discussion,  232 

Health.  See  Oral  Hygiene  Conunittee, 
White  House  Conference 
Heart:  myocarditis;  case,  64 
Hellman,  Milo:  discussion;  dental  edu¬ 
cation,  428 

- : - ;  diet  and  caries,  566 

- :  validity  of  Research  Monograph 

III;  note,  8 

- :  White  House  Conference  on  Child 

Health  and  Protection;  report,  237 
Herbst,  R.  M.:  Gies  Fellow  in  Biologi¬ 
cal  Chemistry;  Columbia  University, 
913 

Hern,  William:  dental  disease;  notes  on 
prevention,  48 


928 


JOURNAL  OF  DENTAL  RESEARCH 


Hill,  T.  J.:  spirochetosis  of  dental  An- 
lage;  congenital  syphilis,  459 
Hirschfeld,  Isador:  suppurative  perio¬ 
dontoclasia;  case,  636 

- ;  tooth-brush  trauma;  recession,  61 

Hirsch,  A.  B.:  discussion;  social-economic 
problems — medical  and  dental,  670,  676 
History:  world;  epochal  intellectual  con¬ 
tribution  of  living  American  dentist, 
497.  See  also  American  Society  of 
Stomatologists,  American  Stomatologi¬ 
cal  Association,  International  Associa¬ 
tion  for  Dental  Research 
Hofer,  Otto:  mandible;  spontaneous 
fracture,  510 

Horn,  Benjamin:  discussion;  dental  gran- 
ulomata,  197,  199 

Hyatt,  T.  P.:  protest;  American  Child 
Health  Association’s  Research  Mono¬ 
graph  III — caries  in  children,  1,  305, 
335 

Hypercementosis:  relation  to  arthritis,  638 

- :  unerupted  and  malposed  teeth,  159 

Hyperosto^:  mandibular;  case,  236 
Hypertrophy:  pulp;  histology,  257 
Hypophjrsectomy:  influence  on  incisor, 
873 

Hypoplasia:  enamel;  diet,  458 
Hypothalamic  centers:  vegetative  regu¬ 
lation;  relation,  638 

JMMUNITY:  caries;  relation  of  blood 
and  saliva,  573,  634.  See  also  Caries 
Incisor  tooth.  See  Teeth 
Infection:  focal;  apical  changes  and  sys¬ 
temic  effects  compared,  285,  538 

- : - ;  inflammatory  diseases  of 

dental  system  in  nephritis,  500 

- : - ;  newer  concepts,  83 

- : - ;  problem — presidential  address, 

440 

- :  fuso^irochetal;  clinical  data,  474, 

747 

- : - ;  cultural  data,  476,  759 

- :  periapical;  blood-sedimentation  tests 

in  diagnosis,  478 

- : - ;  effect  of  removal  of  pulp  on 

susceptibility,  529 


Infection:  Vincent;  experimental  produc¬ 
tion,  49 

See  also  Medico-dental,  Teeth 
Infratemporal  region:  musculo-tendinous 
band;  newly  found,  635 
Instruments:  cephalometer  and  plotting; 
description,  494,  638,  885 

- :  root-canal;  standardized,  480 

- :  sterilization,  67 

International  Association  for  Dental  Re¬ 
search:  lists  of  members  and  officers,  910 

- :  proceedings  of  Association;  new 

members,  540 

- : - ;  new  officers,  540 

- : - ;  ninth  general  meeting  (1931), 

437 

- : - ;  president’s  address,  438,  495 

- : - ;  president-elect’s  address,  449 

- : - ;  references  (footnote),  121, 247, 

267,  277,  285,  363,  619,  727,  747,  759, 
885 

- : - ;  secretary’s  notes,  912 

- :  proceedings  of  Sections;  Chicago,  51 

- : - ;  New  Haven,  235 

- : - ;  New  York,  53,  633 

- :  tenth  anniversary  of  organization; 

history  by  W.  J.  Gies,  55 

- : - ;  letter  by  J.  Leon  Williams,  53 

Iodized  oils:  use  in  dental  roentgenology, 
526 

Irritations:  external;  reaction  of  dentin,  61 
Isoelectric  point:  enamel;  determination, 
477 

JACKSON,  Holmes  Condict:  in  memo- 
riam,  iv 

Jarvie,  William:  in  memoriam,  iv 
Jaw:  changes;  “jumping  the  bite”  and  use 
of  intermaxillary  rubber  bands,  500 

- :  old  age;  remains  of  deciduous  teeth, 

519 

- :  pulpless  tooth;  relationships,  535 

See  also  Alveolar 

Jenkins,  Newell  Sill:  in  memoriam,  iv 
Johnson,  C.  N.:  editorial  on  dental 
journalism;  Journal  of  American  Dental 
Association  (reprinted),  550 
Joint.  See  Bridge,  Maxilla 


INDEX 


929 


Journalism.  See  Dental  journalism 
Journal  of  American  Dental  Association: 
editorial  by  C.  N.  Johnson;  reprinted, 
550 

Journal  of  Dental  Research:  “dentistry” 
used  as  synonym  for  “stomatology,” 
iii,  914 

- ;  Endowment  Fund;  report,  iii 

- :  quotations  on  status  of  dentistry, 

914 

Journal  of  Oralogy:  relation  to  stomatologic 
movement,  782 

Judd,  A.  M.:  discussion;  dietary  control  of 
caries  and  pyorrhea,  231 

J^ANTHAK,  F.  F.:  dental  enamel; 

solubility  in  buffered  solutions,  470 
K.\rshan,  Maxwell:  blood  and  saliva; 
immunity  and  susceptibility  to  dental 
caries,  573,  634 

- :  calcification  of  teeth  and  bones; 

rachitic  and  non-rachitic  diets  com¬ 
pared,  64 

- :  pathological  changes  in  teeth;  pro¬ 
duced  by  synthetic  diets,  60,  137 
- :  susceptibility  to  dental  caries;  bac¬ 
teriological  and  nutritional  factors,  59, 
121 

Kauifer,  H.  J.:  discussion;  social-eco¬ 
nomic  problems — medical  and  dental, 

Keilty,  R.  a.:  necks  of  teeth;  role  of 
bacteria,  540 

Kellner,  Ernst:  function;  width  of  peri¬ 
dental  membrane,  and  relation  to  ce- 
mentum,  511 

Kelly,  J.  L.:  discussion;  social-economic 
problems — medical  and  dental,  676 
Key,  B.  W.:  discussion;  cooperation  be¬ 
tween  physician  and  dentist,  833 
Kitchin,  P.  C.:  local  anesthetic  solutions; 
tonicity,  703 

Klein,  Henry:  aciduric  bacteria;  mouth, 
149 

- :  caries;  age  a  factor  on  all  diets,  745 

- : - ;  molar — histopathology,  151 

- :  diet;  low  in  magnesium — effect  on 

teeth  and  supporting  structures,  484 


Klein,  Henry:  diet;  relation  to  toxicity 
of  Viosterol — experimental  caries,  458 

- :  enamel;  determination  of  isoelectric 

point,  477 

- : - ;  histogenesis — new  concept,  477 

- :  - ;  hypoplasias  on  experimental 

diets,  458 

Kotanyi,  Emerich:  dental  treatment;  fa¬ 
tal  cases,  513 

Krasnow,  Frances:  immunity  and  sus¬ 
ceptibility  to  dental  caries;  blood  and 
saliva,  573,  634 

Krejci,  Laura  E.  :  immunity  and  suscepti¬ 
bility  to  dental  caries;  blood  and  saliva, 
573,  634 

Krieg,  W.  j.  S.:  hypothalamic  centers; 

vegetative  regulation,  638 
Kronfeld,  Rudolf:  editor;  proceedings 
of  Chicago  Section,  International  Asso¬ 
ciation  for  Dental  Research,  51 
- :  tooth  fracture;  repair,  247,  490 

T  EHMER,  Earle:  care  of  tooth-brush, 
^  530 

Leist,  Moriz:  dentures  of  children;  topo¬ 
graphical  x-ray  studies,  515 
Lenz,  Maurice:  discussion;  social-eco¬ 
nomic  problems — medical  and  dental,  675 
Leonard,  H.  J.:  discussion;  diet  and 
dentition,  358 

- : - ;  social-economic  problems— 

medical  and  dental,  674 
Lip:  turned  and  raised;  plastic  methods, 
524 

Lipin  content:  dental  tissues.  See  Fat 
Logan,  W.  H.  G.:  deciduous  and  perma¬ 
nent  teeth;  development  and  position 
from  birth  to  4J  years— surgical  sig¬ 
nificance,  488 

Lundstrom,  Helen  M.:  teeth;  age- 
changes  in  inorganic  constituents,  471 

J^AGNESIUM:  low  in  diet;  effect  on 
teeth  and  gingivae,  484 
Malposed  teeth.  See  Teeth 
Mandible:  fracture;  spontaneous,  510 
- :  hyperostosis;  case,  236 
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Maksiott,  W.  McK.:  status  of  dentistry; 
comment,  807, 918 

Marx,  Karl:  economic  interpretation  of 
history;  living  American  dentist’s  refu¬ 
tation — national  policy  in  China,  497 
Maxilla,  edentulous:  soft  and  hard  tissues; 
relation  to  full-denture  retention,  490. 
See  also  Jaw,  Mandible 
Mayo,  C.  H.  :  status  of  dentistry;  comment, 
918 

McBeath,  E.  C.:  discussion;  dietary 
control  of  caries  and  pyorrhea,  230 
McCall,  J.  O.:  validity  of  Research 
Monograph  III;  note,  8 
McCollum,  E.  V.:  diet  and  caries;  rela¬ 
tion,  553 

- :  diets  low  in  magnesium;  effects  on 

teeth  and  supporting  structures,  484 

- :  incidence  of  dental  caries;  age  a 

factor  on  all  diets,  745 
McFakland,  R.  D.:  local  anesthetic  solu¬ 
tions;  tonicity,  703 

McGlone,  B.:  mucous  membranes  of 
gingival,  alveolar,  and  palatal  surfaces; 
distribution  of  cold  and  warm  spots,  526 
Medical  and  dental:  professions;  social- 
economic  problems,  641.  See  also  Med¬ 
ico-dental 

Medical  College  of  Virginia:  Post-grad¬ 
uate  Dental  Clinic;  scientific  proceed¬ 
ings  (footnote),  681 

Medico-dental:  case  records;  bronchial  as¬ 
thma,  639, 847 

— - — : - ;  myocarditis,  64 

- :  cooperation,  811 

- :  social-economic  problems,  641 

See  also  Infection 

Meltzcr,  Samuel  James:  in  memoriam,  iv 
Memorial :  Andrews,  Bates,  Bogue,  Grieves, 
Jackson,  Jarvie,  Jenkins,  Meltzer,  Peeso, 
Van  Woert,  iv 

— — :  resolution  by  New  York  Academy  of 
Dentistry;  Arthur  Haas,  907 

- :  - ;  James  Peter  Ruyl,  906 

Mendel,  L.  B.:  discussion;  diet  and  ca¬ 
ries,  562 

Metabolism:  disturbances;  relation  to  per¬ 
idental  lesions,  523.  See  also  Nutrition 


Methods:  amalgam;  variation  in  manipu¬ 
lation — influence  on  volume  and  strength, 
481 

- :  care  of  tooth-brush,  530 

- :  isoelectric  point;  enamel,  477 

See  also  Apparatus,  Instruments,  Surgi¬ 
cal  operations,  Technic 
Meyer,  F.  S.:  dental  bridges;  elimination 
of  all  solder  joints,  528 
Microorganisms.  See  Bacteria,  Protozoon 
Millberry,  G.  S:  status  of  dentistry; 
comment,  917 

Miller,  E.  G.:  Gies  Fellowship  in  Biolog¬ 
ical  Chemistry,  Columbia  University; 
report  by  Fellowship  Committee, 
912 

Miller,  John:  discussion;  social-economic 
problems— medical  and  dental,  673 
Mitchell,  H.  H.  :  public  health  aspects  of 
dental  decay  in  children.  Research 
Monograph  III;  reply  to  protest  by 
Oral  Hygiene  Committee,  7 
Molar  tooth.  See  Teeth 
Monkey  (Colobus):  teeth;  pathological 
variations — ^phylogenetic  significance,  520 
Monograph  III:  American  Child  Health 
Association;  protest  by  Oral  Hygiene 
Committee,  1,  305 

- :  - ;  reply,  7 

- :  - ;  corrections  of  latter,  335 

Mouth:  aciduric  bacteria,  149 

- :  protozoon;  Trichomonas  buccalis, 

486 

- :  temperature.  See  Mucous  mem¬ 
brane 

See  also  Teeth 

Mucous  membrane:  mouth;  distribution 
of  cold  and  warm  spots,  526 
Mueller,  Emil:  root  resorption;  radio- 
graphic  and  histologic  findings,  and 
treatment,  52 

Murray,  C.  R.:  bone  formation  and  rela¬ 
tion  to  surgery;  new  data,  837 
Musculo-tendinous  band:  temporal  region; 
newly  found,  635 

Myocarditis:  medico-dental  case  records, 
64 
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J^EPHRITIS:  inflammatory  diseases; 
dental  system,  500 

Neuralgia:  dental.  See  Dental  neuralgia 
New  Haven  Section:  International  Asso¬ 
ciation  for  Dental  Research;  proceed¬ 
ings,  235 

New  York  Academy  of  Dentistry:  list  of 
officers  and  committees,  903 

- :  memorial  resolution;  Arthur  Haas, 

907 

- : - ;  James  Peter  Ruyl,  906 

- :  proceedings;  editor’s  notes,  903 

- : - ;  footnote  references,  201,  237, 

369,  553,  811 

- :  status  of  dentistry;  resolution,  916 

New  York  Section:  International  Asso¬ 
ciation  for  Dental  Research;  proceed¬ 
ings,  53, 633 

- : - ;  references  (footnote),  121, 137, 

573,  847,  885 

New  York  State  Dental  Society:  resolu¬ 
tion;  status  of  dentistry,  916 
Noback,  G.  J.:  musculo-tendinous  band; 

infratemporal  region,  635 
Nodine,  A.  M.:  discussion;  social-economic 
problems — medical  and  dental,  670 
North  Bering  Sea:  Eskimo;  nutrition  and 
teeth,  453 

Nose:  plastic  surgery;  methods,  524 
Novocain:  suprarenin;  effects  on  pulp,  486 
Nutrition:  factor  in  susceptibility  to  dental 
caries,  59,  121 

- :  teeth;  Eskimo,  453 

See  also  Diet,  Food,  Metabolism,  Vege¬ 
tative  regulation 

QCCLUSION.  See  Pulp,  Traumatic 
occlusion 

Occupational  dermatitis:  complicated  by 
food  allergy,  51 

Oils:  iodized;  use  in  dental  roentgenology, 
526 

Operations,  surgical.  See  Surgical 
operations 

Oral  Hygiene  Committee,  Greater  New 
York:  Research  Monograph  III  of 
American  Child  Health  Association; 
protest,  1,  305 


Oral  Hygiene  Committee,  Greater  New 
York:  Research  Monograph  III  of 
American  Child  Health  Association; 
reply  for  American  Child  Health 
Association,  7 

- : - ;  correction  of  latter,  335 

Oral  infection.  See  Infection 
Oral  microorganisms.  See  Infection, 
Mouth 

Orban,  Baunt:  tissue  changes  in  trau¬ 
matic  occlusion;  age  and  constitution, 
505 

Orent,  Elsa  :  diets  low  in  magnesium ;  effect 
on  teeth  and  supporting  structures,  484 
Organic  component:  enamel;  different  ages, 
483 

Orthodontia:  research;  cephalometer  and 
plotting  instrument,  494, 638, 885 

- :  unusual  cases,  235 

See  also  Jaw 

OwRE,  Alfred:  dental  education;  dis¬ 
cussion,  385, 431 

- :  social-economic  problems — medical 

and  dental,  641;  discussion,  677 

pAFFENBARGER,  G.  C.:  dental  cast¬ 
ing  technic,  681 

Pain:  reflex  facial;  dental  origin,  599 
Palatal  surface:  mucous  membrane;  distri¬ 
bution  of  cold  and  warm  spots,  526 
Palmer,  B.  B.:  dental  journalism;  reply 
to  editorial  in  Journal  of  American  Den¬ 
tal  Association  by  C.  N.  Johnson,  543 

- :  discussion;  dental  education,  436 

- :  editor;  scientific  proceedings  of  New 

York  Section,  International  Association 
for  Dental  Research,  53, 633 
- :  medico-dental  case  records;  bron¬ 
chial  asthma,  639,  847 

- :  - ;  myocarditis,  64 

Palmer,  G.  T.:  public  health  aspects  of 
caries  in  children.  Research  Monograph 
III;  reply  to  protest  by  Oral  Hygiene 
Committee,  7 

Peeso,  Frederick  Austin:  in  memoriam,  iv 
Pendleton,  E.  C.:  edentulous  meudllae; 
relation  of  soft  and  hard  tissues  to  full- 
denture  retention,  490 
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Pentz,  William:  removal  of  pulp;  effect 
on  susceptibility  of  periapical  tissues  to 
infection,  529 

Perborate:  See  Sodium  perborate 
Periapical:  infection.  See  Infection 

- :  region;  pulpless  teeth — histology, 

522 

- :  tissues;  removal  of  pulp — effect  on 

susceptibility  to  infection,  529 
Peridental  lesions:  relation  to  metabolic 
disturbances,  523 

- :  membrane;  changes  in  traumatic 

occlusion,  510 

- :  - ;  influence  of  disuse,  518 

- :  - ;  width — influence  of  function, 

511 

Periodontoclasia:  suppurative;  case,  636. 

See  also  Pyorrhea 
Permanent  teeth.  See  Teeth 
Permeability:  enamel;  determination,  611 
Personality  traits:  dentist;  essential  to 
success,  363,  495 

Phylogenetic  significance:  pathological  va¬ 
riations;  teeth  of  Colobus  (monkey), 
520 

Physician:  cooperation  with  dentist;  desir¬ 
ability,  811 

PiCHLER,  H.:  alveolar  ridge;  plastic  opera¬ 
tions,  516 

Pigment:  brown;  dental  plaque,  855 
PiGOTT,  J.  P.:  mandibular  hyperostosis; 
case,  236 

Pits:  enamel  defects.  See  Enamel 
Plaque:  dental;  brown,  855 
Plastic  surgery.  See  Surgical  operations 
Plotting  instrument:  with  cephalometer; 

descriptions,  494,  638, 885 
PoLUA,  J.  A. :  focal  infection — newer  con¬ 
cepts,  83;  discussion,  116 
Pond,  S.  E.:  bones  and  teeth;  solid-phase 
— methods  and  criteria,  473 
- :  teeth;  age-changes  in  inorganic  con¬ 
stituents,  471 

- :  tooth-phosphates;  nature,  472 

Porcelain:  strength;  factors,  491 
Preisecker,  Otto:  peridental  membrane; 

influence  of  disuse,  518 
Prevention.  See  Caries,  Pyorrhea 


Price,  W.  A.:  dental  caries  and  other 
degenerative  diseases;  tides  in  available 
activators  and  relation*to  body  demands, 
532 

Proceedings:  dental  (stomatological)  so¬ 
cieties.  See  Dental  (stomatological) 
societies 

Progenia:  embryonal,  519 
Protein:  enamel;  different  ages,  483 
Protozoon:  mouth;  Trichomonas  buccalis, 
486 

Public  health:  caries  in  children;  Mono¬ 
graph  III,  1,  7,  305,  335 
Pulp:  effects  of  novocain  suprarenin,  486 

- :  histopathology;  teeth  having  no 

occlusal  antagonists,  63 

- :  hypertrophied;  histology,  257 

- :  removal;  effect  on  susceptibility  of 

periapical  tissues  to  infection,  529 
See  also  Teeth 

Pulp  canal:  fillings;  radiographic  diagnosis 
— verification,  489 

- :  surgery;  dentinocemental  junction, 

466 

See  also  Pulp,  Teeth 
Pulpless  tooth.  See  Teeth 
Pyorrhea:  systemic;  dietary  control,  201 
See  also  Periodontoclasia 

J^ACHITIC  diet:  calcification;  bones  and 
teeth,  64 

Radiographic  diagnosis.  See  Diagnosis, 
Roentgenograms 

Randall,  S.  J.:  Vincent’s  infection;  at¬ 
tempt  to  produce  in  rats,  49 
P-APPAPORT,  B.  Z.:  occupational  dermati¬ 
tis;  complicated  by  food  allergy,  51 
Recession:  gingiva;  tooth-brush  trauma,  61 
Reflex  pain:  facial;  dental  origin,  599 
Regulation:  vegetative;  relation  of  hypo¬ 
thalamic  centers,  638 
Repair:  tooth  fracture,  247,  490 
Research:  Journal  of  Dental  Research; 
report  on  Endowment  Fund,  iii 

- :  orthodontia;  instruments,  494,  638, 

885 

- :  urgent  problems;  presidential  ad¬ 
dress,  438,  495 
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Research :  See  also  International  Association 
for  Dental  Research,  Monograph  III 
Research  Monograph  III:  American  Child 
Health  Association.  See  Monograph  HI 
Resistance:  caries;  sclerosis  of  tooth,  469, 
619.  See  also  Caries 

Resolutions:  memorial — ^New  York  Acad¬ 
emy  of  Dentistry;  Arthur  Haas,  907 

- : - ;  James  Peter  Ruyl,  906 

- :  status  of  dentfatry;  American  Asso¬ 
ciation  of  Dental  Schools,  917 

- : - ;  American  College  of  Dentists, 

916 

- : - ;  New  York  Academy  of  Den¬ 
tistry,  916 

- : - ;  New  York  State  Dental  So¬ 
ciety,  916 

Resorption:  root;  treatment,  52 

- :  teeth;  deciduous,  51,  711 

Review  of  Clinical  Stomatology:  relation 
to  stomatologic  movement,  783 
Rice,  William:  discussion;  cooperation 
between  physician  and  dentist,  827 
Richberg,  a.  G.:  discussion;  cooperation 
between  physician  and  dentist,  834 
Richmond  (Va.)  Dental  Society:  scientific 
proceedings;  footnote  reference,  591 
Rickert,  U.  G.:  dental  research;  urgent 
problems,  438,  495 
Rickets.  See  Diet 

Ridge:  alveolar;  plastic  operations,  516 
Roentgenograms:  dental;  use  of  iodized 
oils,  526 

- :  full-mouth;  apical  changes  and 

comparative  systemic  effects,  285,  538 
- :  root  resorption;  findings  and  treat¬ 
ment,  52 

Root:  canal;  instruments  standardized,  480 

- :  diseased;  emphysema  arising  from 

treatment,  498 

- :  resorption;  treatment,  52 

See  also  Pulp,  Teeth 

Rosebury,  Theodor:  pathological  changes 
in  teeth;  S3mthetic  diets,  60,  137 
- :  susceptibility  to  dental  caries;  bac¬ 
teriological  and  nutritional  factors,  59, 
121 


Ross,  Victor:  Gies  Fellow  in  Biological 
Chemistry;  Columbia  University,  912 

Rubber  bands:  intermaxillary;  changes  in 
jaw,  500 

Ruettell,  H.  B.:  dystrophic  enamel; 
formation,  463 

Rule,  O.  T.:  discussion;  dental  granulo- 
mata,  197 

Ruyl,  James  Peter:  memorial  resolution; 
New  York  Academy  of  Dentistry,  906 


gALIVA:  relation  to  immunity  and  sus¬ 
ceptibility;  caries,  573,  634 
Salivary  glands:  “mixed”  tumors;  multi¬ 
plicity,  521 

ScHAMBERG,  M.  I.:  discussion;  coopera¬ 
tion  between  physician  and  dentist,  828 
ScHNEER,  J.  B.:  discussion;  dental  granu- 
lomata,  196 

- :  validity  of  Research  Monograph 

III;  note,  8 

SCHONBAUER,  Fr-ANZ:  jaws  in  old  age; 

remains  of  deciduous  teeth,  519 
School  Health  Research  Monograph  III. 

See  Oral  Hygiene  Committee 
ScHOUR,  I.:  hypophysectomy;  changes  in 
incisor,  873 

ScHRAM,  W.  R.:  exposed  alveolar  bone; 

pathologic  changes,  468 
ScHROFF,  Joseph:  adamantinoma;  case, 
635 


- :  discussion;  dental  granulomata,  193 

Schwarz,  A.  M.:  embryonal  progenia,  519 
Sclerosis:  teeth.  See  Teeth 
Scott,  E.  O.:  amalgam — volume  change 
and  strength;  influence  of  variations  in 
manipulation,  481  i 

Second  District  Dental  Society,  State  of 
New  York:  scientific  proceedings;  foot¬ 
note  reference,  175 

Sedimentation  tests:  blood;  diagnosis  of 
periapical  infection,  478 
Senility:  jaws;  remains  of  deciduous  teeth, 
519 

Sheinman,  Kannon:  protest;  American 
Child  Health  Association’s  Research 
Monograph  III — caries  in  children,  1, 305 
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Shelling,  D.  H.:  molar  caries;  histopath- 
ology,  151 

- :  relation  of  diet  to  toxicity  of  Vios- 

terol;  experimental  caries,  458 
Sherman,  H.  C.:  discussion;  diet  and 
dentition,  354 

Sicker,  Harry:  teeth  of  Colobus;  patho¬ 
logical  variations  and  phylogenetic  sig¬ 
nificance,  520 

Skillen,  W.  G.:  gingiva;  anatomy  and 
pathology,  483,  727 

Social-economic  problems:  medical  and 
dental,  641 

“Social  Inierpretation  of  History  ”  living 
American  dentist’s  refutation  of  Marx¬ 
ian  economic  interpretation  of  history; 
relation  to  national  policy  in  China,  497 
Societies:  dental  (stomatological);  pro¬ 
ceedings.  See  Dental  (stomatological) 
societies 

Sodium  perborate:  use  in  dentistry,  460 
Solder  joints:  dental  bridges;  elimination, 
528 

Solid-phase:  bones  and  teeth;  comparative, 
473 

Spirochetosis:  dental  Anlage;  congenital 
syphilis,  459 

Spring,  K.  L.:  “mixed”  tumors  of  salivary 
glands;  multiplicity,  521 
Stanton,  F.  L.:  instruments  for  ortho¬ 
dontic  and  cephalometric  investigations; 
map  construction,  494,  638,  885 
Stein,  Georg:  pulpless  teeth;  histology  of 
periapical  region,  522 

Stein,  J.  B.:  referred  dental  neuralgia, 
and  partial  failures  in  local  and  conduct¬ 
ive  anesthesia;  physiological  explana¬ 
tions,  634 

Sterilization:  instruments,  67 
Stomatological  societies:  proceedings.  See 
Dental  (stomatological)  societies 
Stomatologic  movement:  America;  rise 
and  growth,  771 

Stomatology:  synonym  of  “dentistry;” 
usage  by  Journal  of  Dental  Research, 
iii,  914.  See  also  Dentistry 
Students:  university;  incidence  of  caries, 
487 


Study  clubs:  dental;  relation  to  stomato¬ 
logic  movement,  779 

Subnormal:  children;  eruption  of  teeth,  463 
Suprarenin:  novocain;  effects  on  pulp,  486 
Sun  Yat-sen:  leader  of  Chinese  revolution; 
American  dentist’s  social  philosophy 
used  in  formulating  national  policy,  497 
Surgery:  relation  of  bone  formation;  new 
data,  837 

Surgical  operations:  plastic;  alveolar  ridge, 
516 

- : - ;  cheek  and  side  of  nose — 

methods,  524 

- :  pulp-canal;  value  of  dentinocemental 

junction,  466 

— :  teeth;  development  and  position, 
birth  to  4J  years — surgical  significance, 
488 

Susceptibility:  caries;  bacterial  and  nu¬ 
tritional  factors,  59, 121 

- : - ;  relation  of  blood  and  saliva, 

573,  634 

- :  infection  of  periapical  tissues;  effect 

of  removal  of  pulp,  529 
See  also  Caries,  Teeth 

Sweeney,  W.  T.:  dental  casting  technic, 
681 

S)rnthetic  diets.  See  Diet 
Syphilis:  congenital;  spirochetosis  in  dental 
Anlage,  459 

Systemic  effects:  dental  infection;  com¬ 
pared  with  apical  changes,  285,  538. 
See  also  Infection,  Medico-dental 

'J'ECHNIC:  dental  casting,  681 

- :  dietary;  control  of  caries  and 

systemic  pyorrhea,  201 
Teeth  (tooth):  aboriginal  tribes;  Tibetan 
borderland,  478 

- :  age-changes;  inorganic  constituents, 

471 

- :  apical  changes;  comparative  sys¬ 
temic  effects,  285,  538 

- :  calcification;  rachitic  and  non-rachi- 

tic  diets,  64 

- :  cervical  third;  curvature,  459 

- :  Colobus  (monkey);  pathological  va¬ 
riations — phylogenetic  significance,  520 
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Teeth  (tooth):  color;  natural  and  artificial, 
492 

- :  construction  and  repair;  diet,  349 

— ' — :  deciduous;  development  and  posi¬ 
tion — birth  to  4J  years,  488 

- : - ;  exposed  enamel  area,  461 

- : - ;  remains  in  jaws  in  old  age, 

519 

- : - ;  resorption,  51,  711 

- :  dentinocemental  junction;  pulp- 

canal  surgery,  466 

- :  diet;  Eskimo,  453 

- : - ;  magnesium  deficiency,  484 

- : - ;  rachitic  and  non-rachitic  com¬ 
pared,  64 

- : - ;  synthetic — pathological  ef¬ 
fects,  60, 137 

- : - ;  various  effects,  236,  530 

- :  diseased  roots;  emphysema  result¬ 
ing  from  treatment,  498 

- :  eruption;  subnormal  children,  463 

- :  Eskimo;  diet  and  dentition,  453 

- :  facial  pain;  reflex,  599 

- :  fat;  distribution,  537 

- : - ;  relation  to  caries,  277,  531 

- :  fracture;repair,  247, 490 

- :  growth  rate;  influence  of  diet,  236 

- :  incisor;  changes  after  hypophysec- 

tomy,  873 

- : - ;  rate  of  growth,  530 

- :  inflammatory  diseases;  in  nephritis, 

500 

- :  inorganic  constituents;  age  changes, 

471 

- :  malposed;  hypercementosis,  159 

- :  molar  caries;  histopathology,  151 

- :  monkey  (Colobus);  pathological  va¬ 
riations — phylogenetic  significance,  520 

- ;  natural  and  artificial;  color,  492 

- :  necks;  bacteria,  540 

- :  nutrition;  Eskimo,  453 

- :  occlusal  antagonists  missing;  changes 

in  pulp,  63 

- :  pathological  changes;  synthetic  diet, 

60, 137 

- :  peridental  membrane;  changes  in 

traumatic  occlusion,  510.  See  also 
Peridental  membrane 


Teeth  (tooth):  permanent;  development 
and  position — birth  to  4^  years,  488 

- :  - ;  exposed  enamel  area,  461 

- :  phosphates;  nature,  472 

- :  plaque;  brown,  855 

- :  pulpless;  periapical  region — histol¬ 
ogy,  522 

- :  — — ;  relationships  in  jaw,  535 

- :  resorption;  deciduous,  51,  711 

- :  sclerosis;  resistance  to  caries,  469, 

619 

- :  solid  phase;  compared  with  bone, 

473 

- :  tests;  D’Arsonval  currents,  499 

- :  Tibetan  borderland;  aboriginal 

tribes,  478 

- :  traumatic  occlusion;  effects,  505, 

510 

- :  treatment;  fatal  cases,  513 

- :  unerupted;  hypercementosis,  159 

See  also  Enamel,  Pulp,  Root 
Temperature:  mouth;  distribution  of  cold 
and  warm  spots — mucous  membrane, 
526 

Tendon.  See  Musculotendinous 
Tests:  blood-sedimentation;  diagnosis  of 
periapical  infection,  478 

- :  teeth;  D’Arsonval  currents,  499 

Tibetan  borderland:  aboriginal  tribes;  diet 
and  dentition,  478 
Tooth.  See  Teeth 
Tooth-brush:  care;  methods,  530 

- :  trauma;  recession  of  gingiva,  61 

Towner,  J.  D.:  discussion;  codperation 
between  ph)rsician  and  dentist,  831 
Trauma:  tooth-brush;  recession  of  gin¬ 
giva,  61 

Traumatic  occlusion:  peridental  mem¬ 
brane;  changes,  510 

- :  tissue  changes;  age  and  constitution, 

505 

Trauner,  R.  :  alveolar  ridge;  plastic  oper¬ 
ations,  516 

Trichomonas  buccalis:  mouth,  486 
Tumors,  “mixed:”  salivary  glands;  multi¬ 
plicity,  521 
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IJNERUPTED  teeth.  See  Teeth 

Urban,  L.  B.:  deciduous  teeth;  re¬ 
sorption,  51,  711 

^AN  DYKE,  H.  B.:  hypophysectomy; 
changes  in  incisor,  873 

Van  Natta,  H.  C.:  sodium  perborate;  use 
in  dentistry,  460 

Van  Woert,  Frank  Thom:  in  memo- 
riam,  iv 

Vehe,  W.  D.  :  porcelain;  factors  in  strength, 
491 

Vincent’s  infection.  See  Infection 

Viosterol:  toxicity;  relation  of  diet  in 
experimental  caries,  458 

Vitamins:  tides;  relation  to  caries  and 
other  degenerative  diseases,  532.  See 
also  Diet,  Viosterol 

^^ALDRON,  C.  W.:  adamantinoma; 
cases,  474 

- :  dental  granulomata  and  cysts;  ori¬ 
gin,  484 

- :  epulis;  histopathology  and  classifi¬ 
cation,  485 

Walker,  A.  S.:  cooperation  between  phy¬ 
sician  and  dentist,  811 

- :  social-economic  problems;  medical 

and  dental,  641 

- :  validity  of  Research  Monograph 

III;  note,  8 

Wallace,  J.  S.:  dental  caries;  cause  and 
prevention,  533 

Ward,  M.  L.:  amalgam — volume  change 
and  strength;  influence  of  variations  in 
manipulation,  481 

Wadgh,  L.  M.:  discussion;  diet  and  caries, 
570 

— :  Eskimo  of  North  Bering  Sea  and  Arc¬ 
tic  Alaska;  nutrition  and  teeth,  453 

Weber,  Rudolf:  fat;  occurrence  in  teeth, 
537 

- :  pulpless  tooth;  relationships  in  jaw, 

535 

Webster,  A.  E.:  response;  acceptance  of 
presidency  of  International  Association 
for  Dental  Research,  449 


Webster,  A.  E.:  root-canal  equipment; 

classified  and  standardized,  480 
Weinmann,  Josef:  peridental  lesions;  re¬ 
lation  to  metabolic  disturbances,  523 
Wenrich,  D.  H.:  Trichomonas  buccalis; 
mouth,  486 

Wheeler,  R.  C.:  teeth;  curvature  at 
cervical  third,  459 

White  House  Conference:  child  health  and 
protection;  report,  237 
Whitney,  Anne:  public  health  aspects  of 
dental  decay  in  children.  Research 
Monograph  III;  reply  to  protest  by 
Oral  Hygiene  Committee,  7 
William,  Maurice:  epochal  intellectual 
contribution  to  world  history;  comment 
by  W.  J.  Gies,  497 

- :  protest;  American  Child  Health 

Association’s  Research  Monograph  HI — 
caries  in  children,  1,  305 
Williams,  J.  Leon:  letter;  tenth  anniver¬ 
sary  of  organization  of  International 
Association  for  Dental  Research,  53 
Wolf,  Hermann:  methods;  plastic  sur¬ 
gery  of  cheek  and  side  of  nose  (turning 
and  raising  lip),  524 

- :  teeth  tested;  D’Arsonval  currents, 

499 

World  history:  epochal  intellectual  con¬ 
tribution;  living  American  dentist,  497 
Worman,H.  G.:  adamantinoma;  cases,  474 
- :  dental  granulomata  and  cysts;  ori¬ 
gin,  484 

- :  epulis;  histopathology  and  classifi¬ 
cation,  485 

- -  pulp;  effects  of  novocain  suprarenin, 

486 

^-RAY  studies:  topographical;  dentures 
of  children,  515,  See  also  Roentgen¬ 
ograms 

^EMSKY,  J.  L.:  hypercementosis;  re¬ 
lation  to  arthritis,  638 

- : - ;  unerupted  and  malposed  teeth, 

159 

ZiSKiN,  D.  E.:  dental  infections;  apical 
changes  compared  with  systemic  effects, 
285,  538 
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